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SUPREME 

• 89 DELUXE • 

TUBE TESTER 

Mr. Serviceman. 1936 is your big year of opportunity. More pi 
power than at any time in the last six years. A Presidential elecl 
lions of additional listening h< urs will be added to the wear 
Your service equipment must k?ep as up-to-date as the newest radio sel 

In 1935 the Radio Service Indvstry had reason again to appreciate the 
engineering design of Supreme Instruments. 1936 designs were inbuilt with^ 
ities for all the metal tubes, and available with the same suddenness as 
announcement of this great rovi:>lution in radio design. Supreme 89 Deluxe speaks 
for itself—and as a result jobb »rs are recommending it as the No, 1 utility instru¬ 
ment. 22 outstanding features. 7 instruments in 1, Send for your free copy of 
"Evolution of Tube Testing" which gives you word detail and illustrated diagrams 
of this master service tool, wl ich can be for you in 1936. what it has been to 
thousands of your colleagues in 1935, THE KEY TO SERVICE SUCCESS. See 
your jobber. 


THE STORY ^ 

DIAGRAMMED 


Supreme Instruments Corp., Greenwood, Miss., U.S.A. 

• Export Dept., Associated Exporers Co.. 145 West 4Sth St., New York City, N. Y. Cable Address, LOPREH, N .Y. • 
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By Doing Actual Jobs — No Correspondence On Modern Radio Equipment 

IBAIN 

in 12 Weeks 
in the big 
Chicago Shops 
of Corae 

FOR 


View of Students operating 
our Television Camera 
and Scanning Unit 

TELEVISION^ 


Students operating our 
modern Transmitter 


lALKWOnCTURES 


No Advanced Education or Previous Experience Needed 
to Master Thorough, Practical Coyne Training 

“Learn by Doing” methods train you to master RADIO—NOT A CORRESPONDENCE COURSE NO BOOK STUDY _ 
YOU DON’T HAVE TO RECITE LESSONS IN A CLASSROOM—you DON’T NEED advanced education or previous Radio 
Experience—START ANYTIME. You are trained right in modern, daylight shops on Radio, Sound and television equip¬ 
ment under the personal supervision of expert instructors on the sort of work Af^iTAi 

That’s why Coyne Practical Training is able to prepare you in such a short time. SPEND ONLY 12 WEEKS DOlINO ACl EAE 
WORK AT COYNE, and you should be ready to qualify for a big pay job. Do radio wiring and testing, trouble shooting, repair¬ 
ing and servicing. Work on a wide variety of modern, up-to-date A. C. Superheterodyne sets, oscillators, analy^rs and test in¬ 
struments. l^arn how to operate television receiving and transmitting equipment; to install, test and service public address sys¬ 
tems and sound picture equipment. Prepare for Amateur, Broadcast, or Telegraph Radio Operator’s License and to know ail 
code and Dept* of Commerce rules for a government License Examination. 


dma^iHd 6ff(^ 

mmwmimummmm 


in Small Montliljr Bifinents ? 

Don’t let financial embarrassment hold you back ... If you arc short have 18 months to «>mplcte your payments. TWs plan has enabled 
of money we‘ll send you details of an amazingly easy finance plan hundreds of ambitious fellows to get Coyne Training with very 

and consider your application. If accepted, you won’t have to start little money. It can do the wme for you. Many of our graduates 

paying tuition back until five months from the date you start school have found their extra earnings more than enough to cover the 

or 60 days after your required training period . . . and then you'll small monthly payments. 




Earn Living Expenses 
While Yon Are 
Training! 

If you need part-time work to help 
pay your living expenses while train¬ 
ing. write and tell us your problems 
and we may bo able to help you. The 
Free Service of our Employment De¬ 
partment has enabled hundreds of ilc- 
serving students to get part time jobs 
and earn part or all of their room and 
board while training in the great 
Coyne Chicago Shops. 


ELECTRIC REFRIGERATION 
U11L91LI^ AND AIR CONDITIONING 


Included Without Extra Cost 

The fastest growing industries in 
America today. Manufacturers and 
Distributors of Diesel, llefrigeration 
and Air t^onditioning ctiuipnient need 
'I'rained men wIk> have Specialized in 
these rapidly expanding fields. Here at 
Coyne you will prepare to fill a job as 
installation and Service Man. Shop Me¬ 
chanic. Tester, Assembler, Inspector, 
etc. You will learn alx^ut various types 
of compressors, condensers, temperature 
control devices, thermostatic and ex¬ 
pansion valves—you will do actual elcc- 
tric.al work on latest types of Diesel, 
Refrigerating^ and Air Conditioning ma¬ 
chines. And, It won't cost you one extra 
cent to get this remarkable Training. 
\Ve include it w ithout charge with your 
regular Radio Training. 


You Get Employment 
Service After You 
Graduate 

Our Graduate Employment Service will 
give you real employment help. As one 
of our graduates you will get asristance 
quickly, aixl every help we can give 
you to locate a job for which you have 
been Trained. 

Mail The Coupon 

Get the new “Coyne Opportunity 
Book” giving all facts alxiut Coyne 
Training. Photographs of Shops show¬ 
ing students at work on modern 
Radio et|uipinenl under the ix^rsonal 
supervision of Coyne Expert Instruct¬ 
ors. Also details of our Spare Time 
Employment Service, Pay After Clr.id- 
uation Plan and Graduate Employment 
Service. Yours witliout cost. Simply 
mail the coupon. 


COYNE 


Home of Coyne Shops 

This is our fireproof modern builtling 
wherein is installed thousands of dollars 
worth of Radio equipment of all kinds, 
livery comfort and convenience has been 
arranged to make you happy and con¬ 
tented during your Training. 

H. C LEWIS. PRESIDENT FOUNDED 1S99 

RADIO & ELECTRICAL SCHOOL 

SOO S. Paulina St«, D«pC.S4-SH, Chicago, 111. 


I-! 

I H. C. Lewis, President ^ . 

Coyne Radio & Electrical School, Dept* 26'SH 
$00 $• Paulina St., Chicago, 111* 

Send me your Hig Free Book alxnit Coyne Training and give me all details re¬ 
garding your Spare Timr Employnicnt Service and Pay After Graduation * Ian 
of easy, monthly payments. 

NAME.age. 
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I 
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I 

I ADDRESS. 


I CITY.STATE.J 
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pared in easily understandable form so that the average 
person will be able to learn "what it's all about" without 
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tions. Expert technicians have prepared easily understand¬ 
able articles on all the topics mentioned above. Also, the 
radio set builder has not been forgotten—easily-built 
radio devices are described in detail for his benefit. 

Don't miss the special RADIO BEGINNERS' NUMBER of 
Radio-Craft, on the newsstands January I. 
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Official Radio Service Handibook 



' 1 by J. T. Bernsley 


OVER 

1,000 

PAGES 


Over 750 lllustratioiis 


6X9 inches 

Beautiful Leatheroid Cover 


OVER 


250 


PAGES 


OF OPERATING NOTES 


WhetJicr 11 is n fading loli, lark of seusitlrlty, noise u thin the 
recfiver. aligning a chassis, inoor A.V.C. action or ii ^y other 
trouhle that is usually (he "bugaboo” of most Sere co Men 
I"syriinlotiis anol retncoly clearly dew ihed In 
official radio SERVICE HANDIBOOK. The e fact i>ro- 
ceiiure for reiialrliig. us well as the characleristic trouhle in 
almost all modeli of inaniifiiplureil sets, will he fount in the 
siM tlon on OrilHATING .N'OTKS—over 250 pages ’ of this 
flata. the most hiiliortaiit Infomiullon to any radio man In 
the servicing flehl. Tlie material In (tiis section lias been 
arranged, as well as classlrtctl. so there Is no dlttlcult • in ini< 
mediately loealiiig (he necessary informalInii. 


H ERE*S the sensational new book on radio servicinjj that co^Uains 
everythinf; Service Men must know. The book, OFFICIAL RADIO 
SERVICE HANI)IHOOK» is edited by J. T. Bernsley, foremost radio 
service authority. This 1936 service guide is the only booh of its kind — 
its editorial material is so well prepared that the technical information 
can be understood by even beginners in radio servicing. Every page 
contains new material, new illustrations—no reprinted literature or re¬ 
hashed articles. 

Over a thousand actively engaged Service Men have helped prepare 
the service data found in the OFFICIAL R.\DIO SERVICE HANDI¬ 
BOOK. Their contributions, in the form of service notes, short cuts, and 
trade secrets make this book the outstanding volume on radio servicing 
ever to be published. 

The OFFICIAL RADIO SEItVICE HANDIBOOK covers thoroughly 
over 500 radio topics. It tells you how to analyze the latest commercial 
receiver circuits; how to really make money servicing midget sets; and, 
how aligning supers can be made easy. It stresses the many uses of dif¬ 
ferent types of test equipment; it gives you short cuts in trouble-shoot¬ 
ing and repairing; and, contains over 250 pages of operating notes on 
1,000 manufactured receivers. So up-to-date is the OFFICIAL RADIO 
SERVICE HANDIBOOK that it explains thoroughly what to do when 
a receiver with the Eye** goes "'cockeyed ** 

Service Men, previously advised about this great book on servicing, have 
already ordered their copy. Order your copy NOW if you have not already 
done so. 


SENSATIONAL PRIZE CONTEST ! 


$1,800 Worth of Prizes to Be Awarded to Service Men 


You should be interested in entering one of the greatest radio contests of 
all times. There are 147 prizes in valuable servicing equipment and radio 
accessories, totaling over $1,800, to be distributed. All the details about enter¬ 
ing this contest, including a complete list of the 147 prizes, will be sent upon 
request—simply mail tlie coupon below. 


Partial Contents of this Great Book 


PART 1—CIRCUIT THEORY AND 
ANALYSIS 

R.F. Fundamentals; Superheteroilyne 
Receiver Theory; A.V.C. and Tunini; In¬ 
dicator Circuits ; A.F. Fundamentals ; Pow¬ 
er Supply Theory and Circuits; Speakers, 
Reproducers and Pick-Ups; Commercial 
Receiver Circuits of All T>-i>es, How to 
Analyze. 


PART 4—SPECIALIZED RECEIVER 
AND INSTALLATION DATA 

All-Wave and High Fidelity Receiver 
Servicinj^ and Installation Data; Auto Ra- 
<lio Rweiver and Installation; Specialized 
Servicing and In.stallntion (Remote Tuning 
Controls. Home Recording. Automatic Rec¬ 
ord Changers. Apartment House An¬ 
tennas. etc., etc.) ; Eliminating Noise In¬ 
terference. 


PART 2—MODERN SERVICING AND 
TEST EQUIPMENT 

Fundamentals of Metering and Test 
Equipment; Standard Servicing Instru¬ 
ments; The Cathode Ray Oscillograph and 
Associate Instruments; How to Build Es* 
sential Servicing Test Instruments. 


PART 5—MODERNIZATION AND 
CONVERSION DATA 

Modernizing and Improving Methods for 
All Types of Receivers; Converting A.C. 
Receivers for D.C. Operation and Vice 
Versa. 


PART 3—PRACTICAI. SHORT-CUTS 
IN TROUBLE SHOOTING AND 
REPAIRING 

Localizing Trouble by Inspection Meth¬ 
ods; Short-Cuts with Test Instruments; 
How to Quickly and Properly Perform All 
Types of Repairs: Unusual Servicing Ex¬ 
periences ; Tube Troubles and Character¬ 
istics. 


PART 6—SOCIAL AND ECONOMIC 
PROBLEMS OF THE SERVICE MAN 
Improving Knowledge and Technique; 
Social Prohlem.s—How to Organize. Li t- 
ing of Servicemen’s Organizations; The 
Future of the Servicing Profession. 


PART 7—OPERATING NOTES AND 
PRACTICAL DATA LISTINGS 


Operating Notes on Over 1.000 Receivers; 
I.F. Peaks of Approximately 3.000 Receiv¬ 
ers; Voltage Dividers for 300 Receivers, 
Speaker Field Listing; Radio Mathematics 
ami Measurements, 


CLIP 


GERNSBACK PUBLICATIONS. Ine.. 99 Hudson Street, New York. N. Y. 


MAIL 
COUPON I 
TODAY! I 


GERNSBACK PUBLICATIONS, INC. 


99 Hudson Street 


New york, N. Y. 


110-236 I 

fionllcmen: Gticlosed you will find my rcniltt»nre of ?.3.00. to rover the IVo-PuliMca- ■ 
tlon Trice for u copy of the OmClAL KAl>IO Sh:UVICK H.XNniBOOK. The reRu- . 
lar price of this hook ii|i<m piihHr.ition will he JI.OO. YOU AUIC TO SKNI> THIS I 
TOOK TO POSTAGE THETAII>. It i.s lln.lenitoCKl that, should tlie OTFITlAb _ 
UAOIO SEUVICE II.\NI»IIU»0K ever be ofl'ered for sale by a reput»hie m.TlI order I 
house or dealer for Ie>s than this amount, you wilt rrfun<l the difTereuce to me. * 

□ SEND ]UE TM>ti:ni.\TKLY THE CONTEST BLANK FOR ENTRY IN THE I 
$1,800 PRIZE CONTK.ST. 


Nanie .~.- 
Addrt’ss 


City. ..—_ State. .. 

(Wo accepi cash. money orders or U.S. checks in connection with this oifer. 
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I’LL TRAIN YOU QuicJcUf^OK 
SPARE-TIME AND FULL-TIME JOBS IN 


ELiaRKITY 



BY PRAaiCAL SHOP METHODS 

m y(mft 

RIGHT IN YOUR OWN HOME 


Leant to earn up to $50 a week or more in a real money¬ 
making field. Electricity today offers opportunities un¬ 
dreamed-of a few years ago.. .steady jobs.. .interesting work 
. ..good pay...a real future. And now Electric Institute brings 
— to your very door — the practical training necessary to 
qualify for the rich rewards that are waiting. There is no 
need to give up your present job... no need to leave home, 
family and friends ... no need to travel hundreds, perhaps 
thousands, of miles to some distant city; pay out large 
sums of money for traveling and living expenses. Now, 
you can learn Electricity by a simple, easy, practical 
method . , . right at home ... at a fraction of the cost 
of going away to school . . . and with full assurance of 
your money back if you’re not entirely satisfied. 


LEARN BY DOING ACTUAL JOBS IN 
YOUR OWN ELECTRICAL WORK 
SHOP ... WE FURNISH EQUIPMENT 

Electricity is a practical subject which must be taught in 
a practical way. Thai's why we furnish each of our 
students with d<»zensof items of real electrical (*<iuipment 
and apparatus in addition to his course of study ... so 
you can do the actual work on real electrical jol>s.. . make 
tests , . , perform your own experiments. This equip¬ 
ment is furnished without extra cost, not only to aid 
your training, but to be used to go out and do real jobs 
. . . real installations and repairs that you can get real 
money for. In fact, by doing only two or three such jobs 
a month your training should actually pay for itself 
. . . and the opportunities for extra spare-time earnings 
are simply amazing! 


YOU DONT NEED PRE¬ 
VIOUS EXPERIENCE OR 
A LOT OF BOOK LEARN¬ 
ING TO PREPARE FOR 
JOBS LIKE THESE: 

New electrical projects, constantly 
increasing use of electric power, means 
more jobs for men with practical train¬ 
ing. There is scarcely a large industry 
today that does not use trained elec¬ 
trical men in some part of their work. 
Maintenance work, lighting and 
illumination, automotive electricity. 


11. W.PETTRRSON 
Pr9»UUnt. KUelric in»titut« 

manufacturing, service and repairs, power plant work, switch¬ 
board operation, sub-station operation ... all olTcr real oppor¬ 
tunities to trained men who can qualify. Or, if you prefer to own 
and operate an e*lcctrical business of your own, Electric Insti¬ 
tute training and the equipment furnished will give you a start. 


Complete course includes 
praclical training in Di(> 3 cl 
Klcctric Power. Radio. Eli*c- 
tric Rrfri^rration and Air 
Com! it lulling. Start NOVV 
and prepare to take advan¬ 
tage of the op|>ort uni ties 
that are waiting fur trained 
mi-ii in these tirlds and many 
other branches of Electri¬ 
city. Ifs easy tc» get all the 
facts almut Klee trie Insti¬ 
tute Training ... it takes 
only a tmstage stamp to 
mail the coiiixm . . . and 
that little coupon may be 
the turning point in your 
life, if you’ll give it a chance. 


EUaRIC INSTITUTE, Inc 


H.W.PETERS0N 

PRESIDENT 


—EARN EXTRA MONEY 
BY DOING PART TIME 
JOBS WHILE LEARNING! 

Opportunities to make $5. $10. or more a week while training. 

Hy the most practical, most amazingly easy method of home 
shop training, the lascinaling mystery of clcciricily is un- 
foldtxl to you step by step in a way that anyone can quickly 
understand and which is intended to make you a real 
practical trained man and not a theoretical engineer. 1 
nave designed- this course so that it is possible for my 
students to start earning money almost at once. Do not 
confuse Electric Institute Training with a theoretical course, 
with dry text books and tiresome theories. By this new 
method, you are told—in plain, simple words—exactly what 
to do. and why . . . then you do the actual Jobs, with real, 
full-size electrical equipment which we furnish without extra 
cost as a regular part of your training. That's the modern, 
easy Electric Institute way to become a practical skilled 
ele^rician in your spare time without leaving your present 
Job until you are ready to step into a real electrical job. 

GET INTO A GROWING FIELD 
FOR BIG PAY AND A FUTURE 

There is no better way to succeed in life than to train for 
specialized work in an imlustry that is expanding. Such 
opportunities arc wailing in the great and growing field of 
Electricity, where trained men are always needed, .\nd Electric 
Institute is ready to show you the way. Mail the coupon 
now—TODAY—for Big, New. Free Book and ah facts about 
this revolutionary plan of home shop training. There is no 
obligation, and no salesman will call on you. The hook costs 
nothing .. . but it may be worth a fortune to YOU! 

RUSH THE COUPON...TODAY! 

-1 

H. W. Peterson, President • 

ELECTKIC INSTITUTE. INC., * 

5810 Addison St.. Dept. 156B. Chicago, 111. I 

Send Free Book with all facts about E. I. Home Shop Training. | 
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Sp^cioL dnnojujvaimjint 

To-date we have issued the following publications of vital 
importance to service men: 

1931 Official Radio Service Manual 
1931 Official Radio Service Manual 

1933 Official Radio Service Manual 

1934 Official Radio Service Manual 

1935 Official Radio Service Manual 

Official Aiuto-Radio Service Manual (Vol. No. 1) 
Official Aiito-Radio Service Manual (Vol. No. 2) 


Every Service Mari, in order to be properly equipped to service the 
older sets, which naturally cause the most trouble, should have the com¬ 
plete set of these manuals. With this end in view we are desirous of 
making a special p oposition to anyone who has some of these manuals 
but not the comphiste set. 

If you will be good enough to fill in the coupon appearing below, and 
mail it to us, we will make you a proposition to enable you to fill in the 
missing manuals anjJ pay for them on an installment proposition. 


MAIL 

COUPON 

TODAY! 


PUBLICAT^IONS, 

INCORPOUATED 
99 HUDSON ST. n|EW YORK. N.Y. 


Gernsback Publications, Inc. RC-236 

99 Hudson St.^ New York, N. Y. 

1 now own the following manuals (check the one you 
now have). 

□ 1931 Official Radio Service Manual 

□ 1932 Official Radio Service Manual 
n 1933 Official Radio Service Manual 
(□ 1934 Official Radio Service Manual 
G 193S Official Radio Service Manual 

□ Official Auto-Radio Service Manual (Vol. No. 1) 

□ Official Auto-Radio Service Manual (Vol. No. 2) 

Will you kindly mail me a special proposition whereby I 
may secure the missing ones. It is distinctly understood 
that the sending of this coupon does not obligate me in 
anyway. 

Name ......... 

Address _______^... 

City . . State 


Please Saij That You Sara It in Radio-Craft 
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‘^Takes the Resistance out of Radio” 


Editorial Offices: 9? Hudson St., New York, N.Y, 
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NEEDED BROADCAST REFORMS 

An Editorial by HUGO GERNSBACK 


E ver since broadcasting became in itself a great in- 
dustry—growing up like Topsy as it were—it has as¬ 
sumed a quite detached existence from the remainder 
of the radio industry as a whole. 

With very few exceptions—.such as the handful of broad¬ 
cast stations controlled by radio manufacturing companies 
—broadcasting has chosen to travel a road which is diamet¬ 
rically opposite to the one taken by the remainder of the 
industry. The broadcast industry today of course is in 
business, first, to make money; and second, to furnish enter¬ 
tainment to the American public. As a money-making in¬ 
strumentality some of the larger stations have been quite 
successful, blit from the stundpoint of elitertainmcnt the 
success has not been so great, , * . 

Even our key stations, affiliated with the national chain 
networks have often found it necessary for financial con¬ 
siderations to accept highly questionable business, the sort 
of business that first class newspapers or magazines would 
certainly never take. By this means, the broadcast indus¬ 
try has been able to get great financial rewards, but un¬ 
fortunately at the expense of the public. 

It is true, of course, that there are notable exceptions to 
the above. There are a number of first-class stations which 
transmit excellent programs year in and year out, and which 
do not offer questionable merchandise and patent medicines 
over their stations. However, such stations are the excep- 

Wherever a person discusses radio broadcasting today he 
finds a great deal of dissatisfaction among the listening pub¬ 
lic as to the quality of programs. For every good feature 
broadcast by a network, there are ten me<liocre—or even 
downright poor, programs which clutter the air at practical¬ 
ly all times. 

It would seem that all broadcasters must reali-e that to 
hold their audiences the first requisite is worthwhile pro¬ 
grams, but this truth appears never to have dawned on the 
majority of broadcasters. They still go out to grab every¬ 
thing in sight when it comes to business, accepting the most 
blatant and untruthful advertising, which is dinned into an 
unwilling public's ears, and whic^ nine times out of ten, 
causes listeners to tune out the offending station! 

It is true that if the stations are to continue in opera¬ 
tion they must have business—-that is, their programs must 
have sponsors. There is no question of this under our pres¬ 
ent American broadcast system, and that this system is 
sound has been demonstrated during the past decade. But 
it also has been demonstrated that the adverti.ser will still 
get his share and will still be benefited if the listener's intel- 
figence and sensibilities are not shocked in the way they so 
often are today. 

The public instinctively knows that it owes a debt to the 
broadcast stations for the free entertainment, but the broad¬ 
casters do little to get the good will of the public and keep it. 

It is a curious fact that some of the most successful adver¬ 
tisers ever the air are those who do not revert to trick sell¬ 
ing, who do not offend their listeners, but use their adver¬ 
tising “blurbs" inoffensively and discreetly. And to this. 


the public does not object, . 

The great trouble with business concerns wishing to go 
on the air is that they expect to get results over night; 
unless they get such results they ofi.en are unwilling to go 
ahead with their sponsorship. This is the crux of the whole 
business, and explains why short-sighted broadcasters in 
desperation are allowing the sponsors to broadcast the 
huge quantity of offensive advertising that nowadays goes 
on the air. Successful sponsors, on the contrary, have found 
that results cannot be had over night; and that it takes 
months and sometimes years before the expense warrants 
the business derived—but in the end, it always pays. 

Your patent or proprietary medicine manufacturer how¬ 
ever does not seem to be interested in the long pull, and in 
the good will of the public. He wants immediate results— 
he wants to move merchandise. . . j 

To the disgrace of the American broadcasting industry it 
must be stated that, with practically no exceptions, all pat¬ 
ent and proprietary medicines hawked over the air today 
are worse than useless and a menace to the health of the 
American public. If you doubt this, read such books as 
“100,000,000 Guinea Pigs," or the new book recently pub¬ 
lished by the same authors, “Eat, Drink and Be Wary." 

The huge number of fake patent medicines and other ques¬ 
tionable food products ballyhooed over the air is a mute 
testimony to the gullibility of the American public. It is 
doubtful that there are a half-dozen medical and food prod¬ 
ucts now being advertised by radio which would pass the 
test of the American Medical Association. At any rate, few of 
the articles v/ould be acceptable to that discriminating body. 

It is to be hoped that the Federal Communications Com¬ 
mission will some day step into the picture and rule that any 
medical, proprietary or f^ood article must first have the en¬ 
dorsement of the American Medical Association before it 
can be advertised over the air. While it is true that if this 
plan was put into effect few such articles would be adver¬ 
tised over the air, it is even more to the point that such a 
ruling is warranted if public interest—the health of the 
American people, is at stake. 

Naturally this raises a question as to the entertainment 
value of the programs themselves. It is the consensus of 
opinion that programs in the United States have not gi*eatly 
improved. If vou use as standards of comparisons the pro¬ 
grams offered by the largest and netw^orks-key stations, the 
remaining, smaller stations seem to put out worse programs 
as time goes on. In practically all cases we still have medi¬ 
ocre music and mediocre talent. The few good programs 
sent out bv the smaller stations invariably are “electrically 
transcribed" (that is, they are phonograph records). In 
fact, nine times out of ten their only decent jirograms are 
these same “transcriptions" or phonograph records. And, of 
course, the sponsored programs of these small stations are, 
as a rule, highly offensive to the listeners due to the blatant 
sort of advertising that is broadcast day in and day out. 

This observer has noted little change toward improvement 
of radio programs during the last five years; at this rate 
the future does not look very bright. 
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The effect of the solar cycle on short«wave 'o 
municdtion i$ shown. 


RADIO FADING LINKf-D 
WITH SUN'S ROTATION 

F ading of radio sipials, 
especially on short \v ive- 
lengths, has lonf?* baffled 
scientists, and though various the(-ries 
have been presented from time to ime 
purported to explain this phenomeion, 
they have lacked scientific proof. 

Last month, however, Dr, J. H. Del¬ 
linger, chief of the radio section of the 
Bureau of Standards, presented evi¬ 
dence that fading* periods are prelict- 
ahle on the basis of the rotation peiiods 
of the sun, and that sharj) fading cycles 
of 15 minutes duration occur at inter¬ 
vals of two rotations of the sun (54 
days), 

Following this. Dr. H. R. Mimno of 
Harvard University, in an article pub¬ 
lished in Science went a step further by 
presenting records temling to show that 
the fading cycle noted by Dr. Dellinger 
occurs every sun rofaiion of 27 days! 

At the same time, Dr. Mimno ‘Hook 
a crack” at the Federal Communications 
Commission for holding up research 
progress. He said—“During the past 
sixteen months the F.C.C. has repeated¬ 
ly postponed the re-phrasing of certain 
obsolete regulations limiting the use of 
automatic apparatus, which effectively 
block the continuation of fundamental 
research . . . Already an important part 
of the sun-spot cycle has been com¬ 
pletely lost by governmental decree.** 


INDIAN RULER TO BUY 
20,000 SETS 

L ast month, news came 
from far off India that 
* His Exalted Highness 
the Nizan of Hyderabad is buying 20,000 
radio receivers, one for each of his 20,- 
000 villages. These will be used to al¬ 
low his 15 million or so subjects to lis¬ 
ten to the jubilee, Feb, 1936, in honor 
of his 25th year of reign. 

He is also going to install 4 modern 
broadcast stations. Transmissions will 
be in English, Hindustani, Telgu, 
Marahti and Canarese native dialects. 



Several of the fleet of P. A. trucks sent throughout 
Italy are shown above. 


ITALIAN P.A. TRUCKS 
FIGHT SANCTIONS! 

A new use for sound 
trucks was originated 
^ in Italy, last month, 
when a fleet of these cars was sent on 
a tour throughout the country to in¬ 
struct the people in the art of passive 
resistance to the sanctions applied by 
the League of Nations. 

Addresses were made at wayside 
town, the entire population gathering 
around the truck. 

Another interesting high-light of the 
Italo-Ethiopian conflict is the situation 
in international broadcasting. First, 
when Baron Poinpeo Aloisi, chief Ital¬ 
ian delegate to the League of Nations 
attempted to broa<lcast a speech to the 
U. S. via a British Broadcasting Co. 
relay (a standing agreement between 
American and European stations) the 
B.B.G. refus(;d to complete the relay. 
This necessitated setting up a relay 
from France and disrupted the long¬ 
standing international program ex¬ 
change agreeinent. 

Later, when Guglielmo Marconi made 
arrangements to bioadcast f om Eng¬ 
land, the B.B.C. again stepped in and 
refused permission. Marconi broadcast 
to the U.S. twice, recently, directly from 
Italy. 

ELECTRON MULTIPLIER 
DISSENTION 

T he introduction, recent¬ 
ly, of the Zworykin elec¬ 
tron multiplier tube (see 
Radio-Craft, Jan. 1936, page 391) start¬ 
ed what promised to be a grand and 
glorious court battle. 

Last month, Philo T. Farnsworth, 
who is well known for his television ex¬ 
periments and the invention of his “mul¬ 
ti pactor** tubes, gave a talk before the 
Washington chapter of the LR.E, on 
the various types of electron tubes de¬ 
veloped in his laboratory. 

Since Zworykin’s tubes work on simi¬ 
lar principles, dissention is expecte<I, 
There is little doubt but that court 
action will be taken by one or the other! 


METAL vs. GLASS TUBE 
FIGHT-CONTINUED 

T he fiery accusations 
which Philco has been 
flinging at G.E. and its 
licensees for introducing the metal tubes, 
which the former claims are not yet 
ready for the market, brought forth a 
retaliation, last month, when 47 manu¬ 
facturers of metal tube sets (at the in¬ 
stigation of G.E., no doubt) banded to¬ 
gether and placed a full-page ad. in the 
New York Times and other papers 
throughout the country. The names of 
all manufacturers were listed and the 
page was ende<l with the slogan “Be 
modern—get a radio set with Metal 
Tubes.” 

Well, there’s one thing certain—the 
newspapers are not going to complain, 
however long the fight lasts! 

RADIO SET 
FIGURES AND FACTS 

T he United States has 
lost slightly on its tre¬ 
mendous lead in the pos¬ 
session of radio receivers among the 
countries of the world, but the lead is 
still far from being threatened. Out 
of 56,221,784 sets in the world. Uncle 
Sam has 25,551,569. Not so long ago, 
the U. S. had more than half the sets. 

Statistics published last month by the 
Electrical Division of the Bureau of 
Foreign and Domestic Commerce show 
the United Kingdom runs far behind in 
second place with 7,055,464 radio- 
equipped homes. Actually, it has more 
sets than that because a<Iditional sets 
may be operated with only one permit. 

Germany comes third with 6,516,732; 
France has 2,763,123; Russia, 2,000,000; 
and Canada 812,335. 

The distribution of radio sets by 
continents follows: 

North America . 25,632,981 

South America 1,088,374 

Lurope 22,897,981 

Europe-Asia . 2,010,000 

Asia 2,553,396 

Oceania 829,851 

Africa . 209,201 


The dIJtribufion of radio sets in the world can be 
seen at a glance from this map. 


THE EARS or THE WORLD 
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IN REVIEW 


Radio is now such a vast and diversified art it becomes nec* 
essary to make a general survey of important monthly de^ 
velopments. RADIO-CRAFT analyzes these developments 
and presents a review of those items which interest alL 
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HEARINC-AID SALE 
RULED ILLEGAL! 

T he state Board of Med¬ 
ical Examiners of New 
Jersey in reporting cases 
in which the Medical Practice Act was 
enforced included, last month, a case of 
interest to many radio men. 

The case which was described in 
Medical News stated that: **Cleon E. 
Shields, Newark, pleaded guilty to prac¬ 
ticing without a license and paid the 
penalty. Shields claimed to improve 
impaired hearing by the use of a de¬ 
vice which he said measures the ca¬ 
pacity to hear and furnishes in correct 
volume the tones that are 'blocked out' 
by the impairment/’ 

If individuals and companies selling 
hearing aids are thus prosecuted for 
practicing medicine without a license, 
a large number of radio men and com¬ 
panies will be liable! 

AMOS N' ANDY MISS 
FIRST BROADCAST 

L ast month was an out¬ 
standing one with radio 
• listeners in the eastern 
states as the first time in over eight 
years that Amos ’N’ Andy missed their 
nightly broadcast. The two blackface 
comedians were on a wild turkey hunt 
near Hancock, Md.—the hunting was 
good! 

SECRET FACSIMILE 
TRANSMISSION 

A METHOD of secret fac- 
simile transmission 
k for telephone lines 
and radio was announced last month by 
the famous French television pioneer— 
Edouard Belin, 

Monsieur Belin, who presented his in¬ 
vention to the French War Department 
guarantees that messages, even though 
they are intercepted by wire tapping or 
radio reception will be so garbled that 
they will be absolutely incomprehensi¬ 
ble. It is expected that this system 
will prevent the leakage of messages 
in case of war. 


Below, BeMn's apparatus for secret facsimile trans> 
mission; inset—actual transcript. 




The portable transmitter on the S.S. Manhattan. 


NEW PORTABLE 
TRANSMITTER 
USED BY WOR 

S TATION WOR made use 
of a new portable 7-met¬ 
er short-wave transmit¬ 
ter for the first time last month, at the 
home-coming of New York’s Jimmy 
Walker. 

The tiny portable unit was installed 
aboard the S.S. Manhattan and with¬ 
in 10 minutes was in communication 
with the receiving point. The latter 
was located on one of the down-town 
skyscrapers. 

The use of this portable short-wave 
transmitter not only facilitated the 
broadcast pick-up but also aided news¬ 
paper reporters who were able to relay 
messages to their city desks. 

RCA SECRETLY 
PREPARES TELEVISION 
APPARATUS 

F ollowing the plan 

outlined severa 1 months 
ago in Radio-Craftf RCA 
and NBC engineers were reported last 
month to be dismantling the old tele¬ 
vision equipment in the tower of the 
Empire State Building, preparatory to 
installing new and modern equipment. 

The work, however, is being carried 
out in utmost secrecy and no definite 
date could be ascertained when the 
transmitters would be ready for oper¬ 
ation. From unofficial sources, we 
learn that the transmitter will be com¬ 
pleted sometime in January. 

It is understood that the plan calls 
for the manufacture of some 500 re¬ 
ceivers of four different designs which 
will be placed in research outposts and 
the homes of observers to facilitate a 
complete check on the system. It is ex¬ 
pected that one of the four designs will 
be chosen for manufacturing purposes. 

The images will be sent out over a 
15 kw. transmitter on a wavelength of 
about 6 meters. The images will meas¬ 
ure about 9 by 10 ins. and are said to be 
very clear. 



Enoch Ll^ht and hit orchottra are shown above 
with the sound measuring apparatus. 


N. Y. ORCHESTRAS 
COOPERATE WITH 
ANTI-NOISE 
COMMITTEE 

P ROGRESS was reported 
last month in New York’s 
anti-noise campaign due 
to the voluntary cooperation of "Tin- 
Pan-Alley.” Practically all the metro¬ 
politan hotel orchestras under the lead¬ 
ership of Enoch Light, well-known ba¬ 
ton wielder, offered to cooperate; and, 
subsequently db. meters (noise level in¬ 
dicators) were used to determine the 
most comfortable hearing levels for 
playing popular tunes in the ball rooms 
and restaurants of the respective hotels. 

This was done not only to keep the 
volume at the lowest convenient level 
for sleeping hotel guests’ comfort, but 
also to prevent the hotel entertainment 
from increasing the street-sound level, 
especially in summer. 

It was announced that during the 
first month of the anti-noise campaign, 
the noise level at Times Square dropped 
an appreciable amount. 


F.CC. PLANS 
STATION SHIFT 

T he Federal Communica- 
t i 0 n s Commission an¬ 
nounced last month that 
they are working on a plan to eliminate 
the duplication of network programs, 
throughout the U.S. 

This will involve a proposed reduc¬ 
tion in the number of clear channels 
from forty to twenty-five and the re¬ 
quirement that these stations maintain 
an output of 500,000 watts instead of 
the 50,000 watts now required. It will 
be remembered that there is only one 
500,000-watt station now operating— 
WLW. 

The purpose of this re-allocation is to 
better serve dwellers in rural districts, 
who are fast becoming a most impor¬ 
tant part of the listening public! 
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MILESTONES 

In this article the author presents a cross- 
section of radio broadcasting from 1919 to 
date. The 25 million radio receivers now in 
use are analyzed from all angles, and con¬ 
clusions drawn concerning the probable 
trend of the industry. Everyone interested 
in radio should read this valuable article. 
(Other references are given at right.) 

Dr. Conrad and associates starting the Ameri¬ 
can broadcast industry on Nov. 2, 19201 

KDKA sent Harding-cox election returns. 




W E ARE now in the 16th year 
of American Broadcasting. 
The daring idea of youthful 
David Sarnoff in 1919 when 
he predicted the future of broadcasting 
has gi'own into a vast industry with 
many millions of dollars invested and 
providing thousands of workers with 
jobs which did not exist before broad* 
casting started. 

No one knows what the directors of 
RCA thought of this prediction which 
was included in a report from David 
Sarnoff—who had just been appointed 
commercial manager of the company— 
but it is not hard to guess that they 
did not consider it seriously or with 
much confidence. 

However, despite this fact, only one 
year later, on Nov. 2, 1920, Dr. Frank 
Conrad and his staff of Westinghouse 
engineers broadcast over KDKA returns 
of the Harding-Cox presidential elec¬ 
tion—and thus staged what was perhaps 
the birth of American broadcasting. 

Since that time broadcasting has con¬ 
tinued to grow by leaps and bounds and 
is at present an important factor in the 
progress of all civilized nations. 

David Sarnoff has also grown. This 
former telegraph boy who had a weekly 
income of $5.50 at the age of 15 became, 
in 1930, when only 39 years old, the pres¬ 
ident of RCA. Now, however, after hav¬ 
ing so much experience with radio and 
broadcasting, he is quite tight-lipped 
with regard to the future of radio, and 
recently—during an interview with Mr. 
Orrin E. Dunlap of the New York 
TimeSf said the very meaningful words: 

. . Those of today cannot foresee the 
radio of a generation hence!” And no 
one can blame him for his attitude, be¬ 
cause of tremendous strides made in the 
first 15 years of American broadcasting. 


Fig. 3. Radio sets in public reduce sales resistance. 



OVER 25 MILLION SETS IN USE 

To give a simple picture of broad¬ 
casting today we may start with the 
plain fact that on the first of January 
of this year (1935)* there were about 
22,000,000 home radio receivers in use, 
and about 2,400,000 auto sets in use in 
the U. S. (*See page 454.— Editor.) 

What the figure of 22,000,000 home 
radio receivers involves may be seen 
from the fact that it was 50 years be¬ 
fore 10 million telephones were in use 
in America. Let's take these 22 mil¬ 
lion home sets and pile them up. 

But this trick of statisticians in¬ 
volves difficulties where radio sets are 
concerned, because within the last 15 
years about 10,000 different receiver 
models have been put on the market. 
There are large consoles and tiny 
midgets, and table models of medium 
and large size. Although it is difficult 
to agree on an average size, by care¬ 
ful estimations the average size has 
been found to be about 24x16x9 ins. 

With these figures as average dimen¬ 
sions, all 22 million radio receivers piled 
one on top of the other will give a pillar 
towering about 8,000 miles! 

If this colossal number of radio re¬ 
ceivers now operating in American 
homes is pictorially represented, as 
in Fig. lA, by dividing the 44,000,000 
ft, pillar into 500 single ones having 
base dimensions of 24x16x9 ins., each 
pillar would be about three times as 
high as Mount Everest (highest moun¬ 
tain in the world, which towers about 
30,000 ft. into the air. 

Now let us group these 500 single pil¬ 
lars to form a tower having base di¬ 
mensions of about 30x16 ft. deep. Then, 
taking $50 as an average value per set, 
this tower would represent $1,100,000,- 
000. Since the president of the U. S. 
receives a yearly salary of $75,000, the 
value represented by these radio sets 
would be sufficient to pay the salaries 
of all American presidents for the next 
14,666 years! 

LISTENERS ARE THE FINANCIAL POWER 

OF broadcasting 

That the main part of American 
broadcasting has been financed by the 
radio listener is shown impressively by 
Fig. IB. The value of all American 


broadcast stations including equipment 
and goodwill is only $60,000,000. The 
value of all commercial stations in¬ 
cluding radio investment on American 
ships is estimated at about $40,000,000. 
Radio factories are valued at aBout $80,- 
000,000, and the value of American 
radio retail and wholesale houses may 
be quoted as being about $50,000,000. 

These 4 branches of radio repre¬ 
sent a total investment of about $230,- 
000,000 which is a little more than 4 
the value of all radio receivers in use 
at present in American homes. 

There are, as Fig. ID shows, about 581 
broadcast stations in operation in 
America. More than 31 of them have a 
power output at the antenna of about 
50 kw. One station, WLW, Cincinnati, 
the worhVs largest broadcast station, 
has an antenna power of 500 kw.! But 
these 581 stations representing a value 
of about $60,000,000 produce an annual 
gross revenue of about $90,000,000 
which is certainly a worthwhile business 
for the owners of these stations. 

Very interesting also are the rela¬ 
tions between the estimated value of 
the American radio factories and their 
yearly turnover. In the year 1934, 
American radio manufacturers sold ap¬ 
proximately 4,696,000 radio receivers 
(this figure includes the export sales 
of about 612,000 sets), having a total 
retail value of about $250,390,000. The 
figures for 1935 amounted to 5,500,000 
units (including export) representing 
a retail sales value of about $300,000,- 
000. This increase is due to a greater 
demand for consoles in 1935, and also 
to the higher average prices for these 
different types of receivers. (See also 
Fig. 1C.) 

As Fig. lE indicates, the radio lis¬ 
teners spend yearly for operating ex¬ 
pense about 2.2 times as much as the 
payroll figure for the manufacturing 
and distributing side of the broadcast 
industry. That is, the yearly bill for 
the 800,000,000 “kilowatt-hours” used 
to operate radio receivers amounts to a 
sum which easily surpasses the yearly 
payroll of all American broadcast sta¬ 
tions. Also, the total kw.-hour energy 
used by radio receivers is greater than 
the total of kw.-hours used by each of 
the domestic home appliances represent¬ 
ed in Table I. 
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IN BROADCASTING 


Radio-Crafty In presenting this connprehensive review of the latest facts 
and figures concerning the radio "business," supplements the valuable 
data contained in the following, previously-published industrial reviews. 

"The Broadcast Industry," and "A Modern Picture of Broadcasting," 
Feb. '35; "A Modern Picture of Television," April and May '35; "The 
Growth of Public Address," May '35; "The Present Status of Automotive 
Radio," June '35; "The Radio Service Industry," and "The Radio Service 
Business," July '35; "World-Wide Television," Aug. '35; "Some Facts About 
Radio As a Career," and "New Opportunities in Radio," Nov. '35; "Tele¬ 
vision in the Theatre," Nov. and Dec. '35; and, "Television and Ultra-Short 
Waves," Jan. 36. (Radio Month in Review Items contain additional data.) 


.WILHELM E. SCHRAGE 


TABLE I 

Estimated total amount of energy used 

by domestic electrical appliances 

AppHavce Kilo^vatt-kotirs 

Radio Receivers .800,000,000 

Flatirons .673,000,000 

Vacuum Cleaners .235,600,000 

Washing Machines.131,000,000 

Toasters .152,000,000 

Percolators .106,000,000 

Heaters . 48,000,000 

LISTENER INFLUENCE ON PROGRAMS 

Because of these important financial 
relations it would be usual to expect 
that the radio listener has a tremend¬ 
ous, direct influence upon the program 
planning. However, this is not the 
case! Despite the fact that the Ameri¬ 
can broadcast stations receive yearly 
about 5,000,000 letters (which are care¬ 
fully filed, as far as the networks are 
concerned), the direct influence of in¬ 
dividual listeners upon the program 
planning is about ZERO! There are, 
of course, some women's organizations 
in America which have quite a bit of 
influence on the kind of programs pre¬ 
sented, but even their power is restrict¬ 
ed, since program sponsors have the last 
word in this respect! 

However the indirect influence of the 
radio listeners as a whole on the kind of 
radiated programs (which are about 
equally proportioned, as shown by Fig. 
2A) is about 100 per cent. A survey 
made by The Psychological Corpora¬ 
tion, New York, by order of the NBC, 
unveiled many interesting facts as to 
just how the public is influenced by 
radio. By means of a very interesting 
method (which is described with all de^ 
tails in a booklet—prepared by Dr. 
Henry C. Link—entitled, “A Study of 

Fig. 4.^ Increased revenue by **commerciali'* may 
be attributed to more effective use of radio as an 
advertising and publicity medium, as this figure 
illustrates. 



the Relative Effectiveness of Major Ad¬ 
vertising Media) a great many retail 
dealers have been asked how far they 
believe radio broadcasting is a fitting 
vehicle for advertising messages. This 
was done because it is realized that the 
radio broadcasting lacks the great im- 
or explain the advertising forces which 
influence his preferences. Since the 
dealer is actually the clearing house of 
customers' reactions, this survey (the 
results of which are shown in Fig. 3) 
is highly interesting. 

It shows that the public en masse has 
about 100 per cent control of the pro¬ 
grams presented, because only programs 
which suit the public taste will find 
listeners. Since there are only a few 
program sponsors who would dare to 
present to prospective customers a per¬ 
formance which did not produce popular 
satisfaction, the broad mass of radio 
listeners really has a very effective con¬ 
trol of American broadcasting. 

Inversely, the great influence of radio 
broadcasting has had a great effect upon 
listeners; this buying public (see Fig. 
3) has greatly effected the amount of 
advertising appearing in national news¬ 
papers. According to Radio Today 
(which compiled the diagram shown in 
Fig. 4), many newspapers and maga¬ 
zines had a decrease in advertising be¬ 
cause of radio broadcasting. Accord¬ 
ing to the above-mentioned magazine a 
quarrel is going on between the news¬ 
papers and broadcast stations, and as 
always in such cases, both sides are 
fighting for the patronage of the manu¬ 
facturers of nationally advertised 
brands. 

METAL CONTRA GLASS TUBES 

But this quarrel in the evolution of 
radio broadcasting lacks the great im¬ 
portance of another combat which has 
its battlefields directly among the Amer¬ 
ican radio manufacturers. This fight 
which is drawing much attention in 
the broadcast industry, is the one of 
metal versus ylass tubes. 

According to the defenders of the 
metal tube, 47 manufacturers are using 
metal tubes in their sets. This fact pub¬ 
lished as full-page advertisements in 
many daily newspapers proves nothing, 
because there are other facts which en¬ 
ter the picture. (Confimted on page 489) 
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RADIO PICTORIAL 

Recorded sound effects for radio broadcast work; short«wave car*relays; novel sets. 





INSTANTANEOUS SE- T 
LECTION OF SOUND.’ 
i EFFECTS. This device ^ 
enables a studio techni¬ 
cian to select any one 
of a group of sound ef¬ 
fects on a single record¬ 
ing. The pickup arms 
are set by turning a 
graduated dial to the 
number of the required 
effect. Then, when a 
button is pushed, the arm 
swings to the exact spot 
required and the needle 
I drops smoothly onto the 
‘ record. Two turntables are used so 
= that the operator may always have 
the required sound ready. The view 
below (right) shows a close-up of 
rTTalbran PhOtOS) 


The sound effect apparatus (developed by sound- 
effects specialist Aj Sinton, and built by Ans- 
ley Labs.) has replaced old-fashioned equip¬ 
ment, and the results are better than with 
the old, cumbersome gadgets. An auxiliary, 
manually-operated tone arm may be seen be¬ 
tween the two turntables. This is used on either j 
turntable for additional pick-up. as required. 

"&E" TO SO. AMERICA VIA CAR RADIOI^ 
This radio-equipped car was used by Henry 
Ford, visiting the G.E. plant at Schenectady, N. 

Y., in talking via short-wave relays to his Buenos 
Aires plant manager! ' 




"TWO-FACED” SET. 

^ This novelty set, housed 
in a case of the finest 
woods, has a speaker 
grille on both sides. 
The receiver was de¬ 
signed for the recent 
Radio Show (N.Y.C.). 
The chassis is a 6-tube 
A.C.-D.C. superhetero¬ 
dyne with 3 ranges 
which cover all the pop¬ 
ular bands in use at 
present. Both sides of 
the set are visible when 
the set is centered on 
the table. One side, 
carries an electric clock. 
Since both sides of the 
set have a speaker 
grille the set will sound 
as well from either side. 


Mr. Sinton is seen adjusting the 
mechanism of his apparatus 
which selects the desired 
groove of the record for repro¬ 
duction. The knobs on the for¬ 
ward side of the machine are 
the various volume controls. 

TRANSPORTABLE SET. This 
set by EKCO of England has 
a built-in twin-loop aerial, 
"" but can be used with the 
conventional antenna. It In¬ 
cludes all the latest im¬ 
provements, such as de¬ 
layed A.V.C., noise sup¬ 
pression, tone control, tone 
compensated volume con¬ 
trol, shadow tuning indica¬ 
tor. The dial is uptilted for 
ease of reading, and has 
printed on it the names and 
wavelengths of the various 
large stations. The cabinet 
is of moulded bakelite with 
the handles an integral part. 
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^LIFEBOAT RADIO. This lifeboat 
is one of the first to be so equip¬ 
ped under the new F.C.C. law. 
The set and a searchlight are run 
by a group of storage batteries. 
Operation is possible even though 
the set be drenched with waterl 
^ (World Wide Pholoi) 


GERMAN BROADCASTER, 


The transmit¬ 
ting room dispenses with the usual panels, 
using plain glass instead. The metal- 
framed glass serves only to keep the high 
power isolated. 


WAVETRAP. Gerrr.an device has a vernier 
for exact elimination of signals. 

(BPS) 


CAUTERY 
OUTFIT. This I 
medical de¬ 
vice shows us 
that other 
trades besides 
the radio in¬ 
dustry make use 
of this style of 
design. At first 
glance this ap¬ 
pears to be 
only a midget 
radio set, 

(Comprex) 


MICKEY MOUSE RIVAL. A British 
concern will make cartoon films of 
Sam" and his musket. The operator 
is examining a film sound track and 
making a sound chart. 


CONVERTER. Addition for the "Peoples 
Receiver" converts this popular set into a 
modern (German) superheterodyne. 

(Kuuehbach) 


AIRPLANE BEACON ON THE AIR 
ROAD TO CHINA. 


- Stations are 
being built to guide the "China 
Clipper" Trans-Pacific passenger 
plane on the new airline to the 
Orient. The Mokapu (near Hon¬ 
olulu) station is illustrated. 
SEASONING RACK. Apparatus 
at the right enables efficient mass 
production of Raytheon metal 
tubes. All tubes of one type are 
aged alike by the use of this ap¬ 
paratus. "Load lamps" for elements 
connected to the caps are above 
the drum; others are located inside. 


RADIO TUBE EXAMINATION. De¬ 
vice which enables the inspecter to 
examine the completed tube "mount" 
before it is sealed in the glass bulb. 
Notice the great degree of en¬ 
largement possible in the projected 
image of the bioscope. (BPS) 
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MODERN 

STUDIO 

TECHNIQUE 

A few of the high-lights of building and op¬ 
erating a modern broadcast studio show 
how very complex this apparently simple 
work has become in perfecting the nation- 
w i d e distribution of radio programs. 

C. W. PALMER 


AN YOKE WHO has visited one of 
the modern broadcast studios 
# % has no doubt been struck with 

the ‘^apparent’* simplicity of 
the room compared to those used a 
few years ago. The word rtpprovi/t is 
used because, as we will learn later, 
they are far from being as simple as 
they seem. The heavy drapes and 
carpets found in the old-time studios 
are missing and the announcer is no 
longer expected to be a Houdini, 
handling the production of the pro¬ 
gram as well as announce, act as mas¬ 
ter of ceremonies, and usher for the 
artists and studio audience! 

The studio of today is a well-appoint¬ 
ed room, plainly furnished—but usual¬ 
ly rich in coloring and lighting. 

Yet, under the quiet, dignified ap¬ 
pearance of this modern studio lies all 
the ingenuity of the electrical, acousti¬ 
cal and mechanical engineer. Take for 
example the corner of the studio shown 



f-ig. fi. A corner of a modern broadcast studio. 


in Fig, B in which Ray Kelly, chief of 
the NBC Sound-Effects Department is 
shown with a few of his latest gadgets 
for ])roducing the background noises 
and incidental sounds required with 
every broadcast. The walls of this 
studio in Radio City are lined with rock¬ 
wool blankets, varying in thickness ac¬ 
cording to the requirements of the room, 
and the wall finish, instead of being 
hard plaster of the usual type, is con¬ 
structed of panels of a material known 
as tratisitc. This transite is perforated 
on the upper pai*t of the wall, while the 
wainscot is made of the same material 
in a solid form. Rockwn(d is chosen as 
the padding because of its characterist¬ 
ic of absorbing medium and low tones 
more readily than high ones. This gives 
the desired effect of a 'Mead*’ space for 
the medium and low tones and a "live” 
space for the high ones. 

The floors of this studio are also 
treated in a very special way. There 
are 5 steps in this treatment. First, 
the solid concrete building floor is 
equipped with steel flooring channels 
which rest on hair-felt-covered spring 
clips, properly spaced to carry the antic¬ 
ipated load. The space between the 
channels, which are laid parallel the 
full length of the room, is covered with 
loose rockwool. Next a layer of heavy, 
black, building paper is placed over the 
entire floor, over which a wire mesh is 
then placed. Finally, a layer of con¬ 
crete is poured an<l the finished floor is 
ready for linoleum. Some of these 
steps in floor and wall acoustic treat¬ 


ment are seen in Fig. C. 

By this method, the drapes arc elim¬ 
inated and the studio has better char¬ 
acteristics for broadcast pur])Oses. 

.An idea of the multiplicity of studios 
used for operating a national chain can 
be obtained from an examination of Fig. 
1. This shows a plan view of the 8th 
floor of the NBC studios in Radio City. 
Note the differently-sized studios, each 
of which is used for a different type of 
program. There is the large auditori¬ 
um studio at the right which is 132 ft. 
long and 78 ft. wide. This is used for 
large orchestras and for exceptionally 
popular programs where large studio 
audiences always congregate. To the 
left of this mammoth room which is 
two floors high and has a large balcony 
for the studio audience are the various 
smaller studios, each with its control 
room, from which the program is moni¬ 
tored. Note also the si)eciai studios for 
speakers and (Continued on }}agc 498) 



Fig. C, Details in acoustical treatment of studios. 



Fig. 0. A few of the studio hand signals used to inform the announcer and artists of the progress of a studio program. 
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MAKING A 12-TUBE 

HICH-FIDEUTY 
BROADCAST RECEIVER 

Here is a real high-fidelity set solely for superior reception 
of local stations on the broadcast band. 

M. H. GERNSBACK PART I—THE TUNER 



bination of capacitative and inductive 
coupling to equalize response over the 
whole tuning range. (The secondaries 
of these coils are wound with solid cop¬ 
per wire rather than litz, as solid cop¬ 
per wire in this place prevents too much 
selectivity.) The tuning range with a 
3-gang, 365 mmf. tuning condenser is 
530 to 1,700 kc. 

It should be noted that the plates of 
the R.F. tubes are supplied with 100 
V. instead of the usual 250. With 100 
V. the impedance of the 6D6 tubes 
is greatly reduced and makes possible a 
better impedance match between the 
tubes and R.F. coils. The loss in am¬ 
plification is not enough to be of any 
concern, while the selectivity curve is 
flattened somewhat more by this pro¬ 
cedure. 

Automatic volume control is employed 
on both R.F. tubes. It was originally 
planned to avoid A.V.C. and operate 
the R.F. tubes at a fixed bias in order 
to overcome distortion caused by oper¬ 
ating the R.F. tubes on a curved por¬ 
tion of their characteristic curve. (This 
condition occurs when the bias on a 
tube, even a {Continued on page 486) 


Pig. I, below. Circuit diagrem of the high-fidelity R.P. tuner chassis. 



I T HAS LONG BEEN the author's 
desire to possess a receiver which 
would give really fine reproduction 
of local stations. It was felt that 
great selectivity, high sensitivity and 
high-quality reproduction did not make 
good bedfellows so a T.R.F. receiver 
with “poor" selectivity (as compared 
with the average modern set) and only 
sufficient sensitivity to adequately pick 
up the important locals was designed. 

Briefly, the set comprises 2 T.R.F. 
amplifier stages followed by a diode de¬ 
tector. This in turn feeds into a 2- 
stage A.F. amplifier, with both stages 
in push-pull. High-quality transformer 
coupling is employed between the driver 



Fig. B, above. Underside view. 


and power stages. A separate 2-stage 
amplifier with both stages in push-pull 
is used as a “bass booster" stage to in¬ 
sure adequate bass response when the 
receiver is operated at low volume lev¬ 
els. (A 1-stage preamplifier with mike 
input transformer is also included al¬ 
though this may be left out if the build¬ 
er does not plan to make use of it.) 

Two type 6D6 tubes are used in the 
R.F. amplifier and a 76 wMth plate and 
cathode tied together serves as detector. 
A pair of 76s are used in the first A.F. 
stage and are followed by two 6A3s in 
the power stage. The bass booster cir¬ 
cuit employs two 6F7s and the pream¬ 
plifier makes use of an 85 tube. The 
new type 6E5 cathode-ray tuning in¬ 
dicator tube (or “magic eye") is em¬ 
ployed to insure that stations will be 
properly tuned. 

CIRCUIT DETAILS 

The T.R.F. amplifier follows conven¬ 
tional design with the exception that no 
attempt has been made to secure sharp 
tuning. The band-width is of the order 
of 30 to 40 kc. 

The T.R.F. coils make use of a com¬ 
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HOW TO MAKE A "FREE-REFERENCE-POINT” 

MULTI-PURPOSE 
SET ANALYZER 

The amateur who is in need of a set analyzer and tube 
tester which will accommodate the latest set as well as the 
oldest will find this unit unusually flexible. 

W. C. BELLHEIMER 



Fig. A. The-unit in its wooden cate. 



Fig. B. The "workt"—note the cable wiring. 


T his testing instrument con¬ 
sists, essentially, of a universal 
volt-milliammeter, Fig. 2, and a 
free-reference-point unit, Fig. 1. 
Three sockets are available for current 
readings of all modern tubes. 

Voltage scales, A.C. and D.C. of 10, 
100, 500 and 1,000 are selected, as 
shown in Fig. 2, by means of a rotary 
selector-switch, Sw,6. Rotating the 
same switch in the revei*se direction, 
selects current scales of 10, 100, 500 


and 1,000 ma. Setting the toggle 
switch Sw.lO, cuts a lO-A. shunt di¬ 
rectly across the meter. 

Jack switch Sw.4 selects current or 
voltage; Sw,5, A.C, or D.C. 

Resistors R5 and RlO convert the 
meter to a 0-5 voltmeter; R6 then 
completes the total resistance for the 
10-V. scale, 

(Carbon resistors having a 6 per 
cent tolerance were found accurate 
enough for ordinary service work.) 

The current shunts, with the excep¬ 
tion of the 10-A. shunt, are hand- 
calibrated from wire-wound resistors, 
for a 5-V. meter. The lO-ma., 550- 
ohm shunts are obtained by moving 
the clips of a standard, 500-ohm size, 
bare-wire-wound resistor closer to the 
ends. The extra value of 60 ohms is 
readily obtainable. 

The 10-A. shunt is a stock size for 
this meter. The 10-ma. shunts are 
connected in the plate leads between 
the socket selector switches. To make 
current readings on this scale with the 
test leads, it is necessary to set the 
socket-selector switches across one of 
these shunts. 

Switch Sw.7, in Fig. 1, is in posi¬ 
tive lead, and Sw.8 the negative. To 
measure plate voltage from the cable, 
Sw.7 should be set at P, or, according 
to the RMA socket numbering system 


to 3, while the Sw.8 is set at K or H 
(or 7 or 8), depending on the type of 
tube. To measure plate current of the 
same tube, both switches should be 
set at P, the jack switches thrown to 
their proper position, and the correct 
scale selected. 

Several dead points remain on the 
socket selector switches for future 
tubes, and on the scale selector for 
other scales. 

All types of tubes may be tested in 
the analyzer, using the grid-shift 
method. For tubes with the grid at 
the socket pin, Sw.l is thrown to 
“TEST,*' When the control-grid is at 
the top cap, Sw.2 is thrown to S.-G. 
(Toggle switch ‘*NOR” on the panel 
is an “extra” for future use.) 

The 5Z4 rectifier tube, having one 
different filament post, need cause no 
worry, because the cable feeds straight 
through, so that the filament posts in 
the set under test will occupy the same 
pins in the analyzer socket. To read 
the filament voltage of the 5Z4, set 
Sw.7 at 2, and Sw.8 at 8, 

Current shunts are connected in 
leads 3 and 4, This may be extended 
to include all the leads, or toggle 
switches may be connected in several 
leads, and opened for current readings, 
the shunt then being connected to the 
scale-selector {Continued on page 488) 


Fig. I. b*low. Th« circuit of the fr#e-rtference*point unit. 

Fig. 2, right. The analyzer volt-milliammeter unit. 

Fig. 3, lower right. The adapters for permitting 4-, 5-, 6-. 7-, or octal-prong 
tubes to be tested and connects to the unit. 
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2 NEW METAL TUBES! 

Here are two new additions to the metal-tube line. One is 
a (first metal multi-purpose!) "improved equivalent" of the 
75 tube; the other is a full-fledged metal tube (it is a gas- 
filled filamentless rectifier], but glass-lined inside! 

R. M. PURINTON 



THE 607 DUO-DIODE TRIODE 

This tube has circuit applications corresponding to those 
used with the type 75 glass tube. Reference to the charac¬ 
teristics of the new 6Q7 shows noteworthy changes in the 
triode section. The amplification factor is 70 and the plate 
resistance 59,000 ohms—both lower than in the 75. The 
mutual conductance of the 6Q7 is slightly higher. 

The result of these changes is a definite improvement in 
the signal-handling capability of the 6Q7. This tube is of 
the uni-potential cathode type; heater rating is 0,3-A. at 
6.3V. Additional characteristics are as follows. 

Triode-Section Class A Amplifier 
(Operating Conditions and Characteristics) 

(Shell tied fo Cathode) 

Plate voltage. 250 100 

Grid voltage. —3 —1.5 

Amplification 

factor . 70 67 

Plate resistance, 

ohms .58,000 84,000 

Mutual conduct¬ 
ance, mmhos. 1,200 800 

Plate current, ma. 1.2 0.4 

(Covthiued on page 492) 


Base connections of the ^p7 and 0Z4. 



OUTPUT 


interrupted 

D C SOURCE 
(BATTERY And 
VI6RAT0R) -■ 


THE 0Z4 RECTIFIER 

Since this tube operates through the ionization of a gas 
contained in a glass inner bulb, it does not require a fila¬ 
ment. In basic principles the 0Z4 is closely related to the 
gas rectifier. (This is a type of tube which Raytheon 
pioneered in 1922, and continued developing to date; sev¬ 
eral exclusive patents on this gas-type rectifier are held.) 
The cathode of the new rectifier operates at an emitting 
temperature thus permitting values of rectifier efficiency 
and voltage drop comparable to those found in a mercury- 
vapor tube, equipped with a filament. 

The 0Z4 was developed primarily for use in vibrator- 
type “B** supply units for automobile-radio receivers. It 
has the typical characteristics of all gas-filled rectifiers— 

as regards (a) a constant volt¬ 
age drop; (b) ability to han¬ 
dle peak currents; and, (c) a 
tendency to generate R.F. 
noise. The R.F. noise (c) may 
be eliminated by proper filter¬ 
ing and by connecting the met¬ 
al shell to the point giving the 
best shielding. The shielding 
(Coyitinued on page 492) 
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TESTING METAL-TUBE SETS 
WITH PRESENT EQUIPMENT 

L. CDDAVDCDDV 


M any service men are of the 

opinion that the metal tubes 
are entirely different from 
their older glass cousins. Physically, 
there is a difference—electrically, how¬ 
ever, the principle of operation is the 
same in both types. It is not abso¬ 
lutely necessary to purchase new test 
equipment in order to test receiver cir¬ 
cuits using metal-type tubes. 

Changes have been made, but they 
are not as radical as many believe. 
The first thing that seems to worry 


the Service Man is the fact that these 
new tubes have 8 prongs- -one more 
than on any tube manufactured before. 
However, none of the new tubes have 
more elonents than the former 7-prong 
tubes. The 8th prong is connected to 
the metal envelope of the tube. This 
is done to give the metal envelope a 
good ground so that it will act effec¬ 
tively as a shield. 

A ground or chassis connection on an 
analyzer is very useful (we advocated 
it long before metal tubes were intro¬ 


duced), and it has been provided in 
many analyzers. 

Since the new tubes do not actually 
have any more elements than glass 
tubes, they may be tested in much the 
same way. 

Of course, an adapter and additional 
sockets must be used to make connec¬ 
tions between test equipment, tubes 
and the receiver* However, this will 
not present a serious difficulty if cer¬ 
tain fundamentals are kept in mind. 

(Continued on page 492) 



Fig. I. Circuit connections of the metal tubes and their adapters. 
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MAKE THIS 
"RADIO " MOTOR 

This novel radio-operated device, shown for the first time 
at the New York Radio Show is easily constructed. 

NATHAN I. HALL. 


Th* Crystal-operated 
motor made for the 
N.Y, Show, 


A n electric motor can be built using materials usually 
found in the radio fan’s junk box which will run 
^ on radio power received from stations some miles 
away. The construction of the motor is not at all diffi¬ 
cult and the average radio fan will find it both an inter¬ 
esting and instructive diversion from his usual radio ac¬ 
tivities. (This “motor/* essentially, is a galvanometer pro¬ 
vided with bearings and a commutator that allow con¬ 
tinuous rotation in one direction,— Editor) 

As might be expected, such a motor cannot be used to 
drive any mechanism as all of the power developed is used 
in overcoming friction in the motor itself. The motor 
built by the writer will run on an input of one ten- 
millionth of a watt (armature current 7 microamperes and 
armature resistance 2,000 ohms) and can be truthfully 
called a “flea-power motor,” 

The major parts necessary for its construction are: a 
crystal receiver, a horseshoe magnet, a short piece of iron 
rod and some small enameled wire from an A.F, trans¬ 
former secondary or a Ford coil secondary. 

As this motor operates on D,C. only, the purpose of the 
crystal receiver is to tune in the desired station and to 
change the R.F. current induced in the antenna into D.C. 


A signal loud enough to be easily heard will be sufficient 
to operate the motor. 

It is necessary that the current through the armature 
winding be reversed at the end of each half-revolution of 
the motor. On weak signals this must be done with a 
hand switch but on powerful signals it may be accom¬ 
plished with a mercury or metal-segment commutator. 
Figure lA shows top and (Cotttinned on page 488) 

Fig. I. Details of the motor which will enable anyone to construct one from 
parts found in the [unk box. 
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T here is on the market a “universal output” trans¬ 
former so designed that it enables the Service Man to 
service a large number of radio sets with a single unit 
in the event of output transformer failure. Original per¬ 
formance is restored, and in some cases better than origi¬ 
nal performance is obtained. 

The novel feature of the transformer is that although 
the primary is untapped, it matches almost any single tube 
or push-pull output stage. For push-pull operation, cor¬ 
rect primary matching is obtained when 71 A, 45, 50, or 
43 type tubes are used. For single tube output using the 
total primary, correct matching will be obtained with the 
33, 47, 41, 42, or 2A5 tubes. One-half of the primary can 
be used to match to a single 48 tube. 

Various secondary matching impedances are obtained 
by a tapped secondary. The taps are arranged to accom¬ 
plish the most uniform variation of impedances with a 


A NOVEL 

SELF-MATCHING 

OUTPUT TRANSFORMER 

Description of a novel transformer that is 
matched to universal outputs by means of 
secondary taps, used in combination. 

C. E. DeHORN 

minimum number of terminals. The range of load imped¬ 
ances is from 1 to 30 ohms. The various load impedances 
and their respective terminal connections are given below: 


Impedance 

Terminal 

Impedance 

Terminal 

(ohms) 

numbers 

(ohms) 

numbers 

1 

4-5 

14 

2-4 

2 

4-6 

16 

1-4 

3 

3-4 or 
2-3 

22 

2-5 

4 

1-3 

25 

1-5 

8 

3-5 

28 

2-6 

12 

3-6 

30 

1-6 


Two other terminal combinations are possible but load 
impedances for these combina- (Confimied on page 488) 

Th* circuit of the transformer, left, and low-resistance ohmmeter, right. 
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READERS' 

DEPARTMENT 


A department in which the reader 
may exchange thoughts and ideas 
with other readers of RADIO-CRAFT. 


AMERICAN SET MAKERS PLEASE NOTE! 

London, Wl, England; 

Some time ago I purchased from a radio dealer in London 
(England), a “Belmont'' radio set and took it out to 
India. It worked splendidly for about six weeks, picking 
up most of the Continental stations, but then it developed 
faults—probably the insulation broke down—which could 
not be located. My dealer supplied no address of the man¬ 
ufacturer or its London agent, but I was able to ascertain 
the Chicago address and wrote accordingly—but no reply 
ever came. So the set was practically useless and no 
assistance could be obtained from the dealer. 

I am in London, again looking over several portable 
American sets. There are several—such as “Sparton,” 
“Kylectron"—but my difficulty, after previous experience, 
is the same—the dealers are unwilling to disclose the 
agents' or manufacturers' addresses, and no technical data, 
drawings or information are available on these sets. My 
personal experience of American manufacturers is that 
their products are above suspicion and so are their business 
dealings, and the only conclusion I can draw is that small 
dealers here, in order to obtain perhaps high percentage 
of profits and, fearing one might write directly to America, 
are adopting such practices. It would, I feel, be a greater 
advantage to American manufacturers if they issued their 
names and addresses together with those of their local 
agents with necessary technical details, which would create 
confidence in the purchase of their sets, as it is admitted 
here that in small portable radio sets no country in the 
world can compete with the U.S.A. (Thank you, Mr, Nissar,) 

Perhaps it may be of equal interest to the manufactur¬ 
ers of “Kylectron" sets if I state my experience that for 
inquiry of their sets I called at the “Radio Center," 53/54 
Haymarket, London, S.W./l, an agency which is always 
too willing to assist and advise on matters relating to radio 
sets, and they gave me to understand that some one left 
a “Kylectron" set with them for demonstration, but they 
were unable to either trace the dealer or determine to 
whom to return the set nor had they any technical infor¬ 
mation on hand that would enable them to give any views 
on the set. 

American enterprise in advertisement is par excellence 
but this takes the cake in lack of proper advertisement. 

I am calling the attention of the American Chamber of 
Commerce here and would also appreciate your courtesy 
if you can recommend to me a small 5 or 6 valve (tube) 
portable set (the best on the market), and also ask the 
makers to send me details, as I would prefer to purchase 
directly from the States. 

Is there any publication in the U.S.A. that will give full 
particulars on portable American sets or their parts to 
make up or assemble at home? Your journal does not 
supply necessary information on this matter. 

A. R. Nissar, 

% Tkontas Cook & Son, 
Berkeley St, 


Here, indeed, is an interesting expression of personal 
experiences, and one which it would be well for the manu¬ 
facturer with an eye to business expansion abroad to give 
consideration. 

There are no publications that furnish construction de¬ 
tails for the home construction of factory-built sets, but 
there are several magazines, including Radio-Craft, that 
publish complete details, including an itemized List of 
Parts, for building up radio receivers of all sorts and kinds, 
from “1 tube-ers" to 10 and 12 tube jobs that do every¬ 
thing but wash and dry the dishes. However, unlike some 
of the English magazines, for instance, which devote a 


large portion of their editorial space to the construction 
of kit sets, American radio magazines seldom describe, in 
a single issue, the building of more than 2 or 3 radio sets 
of assorted types, since space must also be available for 
describing public address amplifiers, test equipment of all 
kinds, etc. (Except for imported units, tube checkers and 
set analyzers are an almost unknown quantity in Europe 
—it is probable that the lack of standardization in tube 
characteristics, prong and socket connections, etc., are fac¬ 
tors that deter even the most adventurous of manufactur¬ 
ers.) Several of the American “trade" magazines can*y 
advertisements by the foremost set makers, and the edito¬ 
rial columns of these publications include illustrations and 
reviews of the outstanding features of all makes of radio 
receivers. The more outstanding designs are discussed, 
in the Radio-Craft “Data Sheets." 


A NEW RACKET? 

Long Beach, Calif.; 

You have had many fine articles on the design and con¬ 
struction of P.A. equipment. Also articles on getting 
business along this line. 

However, I have yet to see any mention of “The Authors 
& Composers Association." Personally I feel this is one 
of the biggest rackets in the radio-P.A. line. I know that 
all the radio and P.A. men in this district of California 
feel as I do on this matter, and I believe that you will find 
the feeling is the same wherever you go. 

What is this association and what right have they to 
charge us to play popular music on our systems? Don't 
we pay for the records and sheet music and does not the 
price we pay include the royalties and cuts for making 
the records and composing the music? Why then, in 
order to play records or radio, or to pick up an orchestra 
playing popular music with our microphones, do we have 
to pay an additional royalty of $7.50 per day for a port¬ 
able amplifier or $300.00 per year for a permanent instal¬ 
lation? Haven't the artists or composers already gotten 
their cut on every record or piece of sheet music? 

If the fee was $1.00 or $2.00 a day instead of $7.50, 
I believe that Service Men* would pay and say nothing, 
even if they felt it was an imposition. I do know that 
there are many Service Men (Continued on page 489) 



The noted comedian^ Milton Berle, had a teat away on the outskirtt of the 
Baer-Louit fight where he could neither see nor hear the progress of the 
great battle, so he equipped himself with a small portable set and enjoyed 
the fighti (We wonder, therefor, whether this *'Berled'* his neighbors!) 
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INTERNATIONAL 
RADIO REVIEW 


RADIO-CRAFT receives hundreds of magazines 
from all parfs of the world. Since the cost of sub¬ 
scribing to each of these would be prohibitive for 
most radio men, we have arranged with technical 
translators to prepare reviews for our readers. 



Fig. A, An alkaline'unit popular in Australia. 



Fig. 1. An experimental aerial for reducing noise. 





Fig. B. A radio table of English design. 
Fig. C. A tuning dial like the automatic phone. 



A NEW ALKALINE BATTERY 

THE percentage of “rurar* (battery- 
* operated) sets in Australia is quite 
high, as many of the outlying towns 
have small power plants which cannot 
be depended upon for radio receiver 
power supply because of the wide vari¬ 
ations in supply voltage with varying 
loads. Also, many of the sets in use are 
located on farms and ranches where 
no electric power is available. 

Thus, batteries are still a very im¬ 
portant item in radio reception “down 
and under.'' 

Radio Review of Australia (Sydney) 
recently printed a description of a new 
“B" battery of the nickel-cadmium 
type, similar to the Edison battery. 
This unit contains small cells arranged 
in groups of 4, which, in conjunction 
with a unique built-in switching ar¬ 
rangement changes the wiring from a 
straight-forward series circuit to a 
series-parallel unit having 4 cells in 
each series group (see Fig. A). By 
this system, the battery can be charged 
from any 6 V. battery charger, wind- 
driven generator or similar arrange¬ 
ment. 


NOISE-FREE ANTENNA 


A ERIAL systems designed to reduce 
the annoyances of man-made static 
have been sold, now, for some time— 
since the advent of the all-wave receiv¬ 
er. Various types, each having cer¬ 
tain advantages, have been made. 

Another type, different in mechanical 
construction from the types available 
in the U.S. was described in Radio 
Magazbie (Paris) recently. As shown 
in Fig. 1, it consists of a wire about 
30 ft. long suspended between insula¬ 
tors and completely surrounded by a 
cage aerial, slightly shorter than the 
single wire and completely insulated 
from it. 

The cage is grounded through a con¬ 
denser of 500 mmf. maximum capacity 
and a variable resistor of 5,000 ohms 
which are connected in series and each 
equipped with a shorting switch. 

By correct adjustment of the re¬ 
sistor and condenser, it is claimed that 
local man-made static noises can be 
completely eliminated by the shielding 
effect and (Continued on page 489) 


Fig. D. A receiver diiguiied as a group of books 
for use on a library table. 




Fig. E. A hi-fidelity set of German design. 



Fig. F. A hexagonal-shaped radio-phono, cabinet. 
Fig. G. A cylindrical-shaped radio and automatic 
phonograph turntable and pickup. 
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WAR»TIME USES 
OF RADIO 

Radio is now used in all branches of warfare; but then, 
"wireless” communication was essential even in 1184 B.C.! 


E. W. SLOPE 

E thiopia and Italy at war pre¬ 
sent factors of greater political 
and economical importance, and 
more tactical interest than any 
that have arisen in other conflicts 
within the last 30 years, A highly mod¬ 
ernized army, equipped with all the de¬ 
vices science can provide, fights against 
an enemy army which is (despite the 
fact that some modern weapons are 
available to the Ethiopians) of ancient 
organization. Our interest in this 
struggle is not only in the strategical 
value of the application of modern ma¬ 
chine guns, airplanes and tanks in a 
country of wilderness, but in the test 
of the communication system utilized 
in this war. 

It is an old strategical axiom that 
“an army is as good as its communica¬ 
tion system,” and tactical dogma that 
“an army without a properly function¬ 
ing communication system has about 
the same value as a chain with some 
disconnected links,” What may be the 
nature of the communication system 
does not matter as long as it fulfils 
its purpose, and effectively parallels the 
system utilized by the enemy. 

‘WIRELESS TELEGRAPHY^* 

IN THE YEAR 1184 B,C,! 

The efficacy attained with an old- 
fashion communication system in war¬ 
time is described by Aeschylos, in his 
famous Agamemnon"* (verses 274- 
309), in which he reports how the 
Greeks (in the year 1184 B.C.) after 
their victory over Troy, in Asia Minor, 
telegraphed their jubilant message to 


Greece in a surprisingly short time, by 
means of 9 relay fires kindled at the 
tops of high mountains, and bridging 
by this first-known example of “wire¬ 
less telegraphy” in history, a distance 
of about 320 miles. 

In more recent times, the importance 
to victory, of a well-functioning com¬ 
munication system, was impressively 
demonstrated in 1914, by the famous 
Marne victory of General Joffre ov*>; 
the Germans, This victory was maae 
possible not only because the Germans 
had over extended themselves and had 
also a defective transportation system, 
but due also to their communication 
system which at this time did not func¬ 
tion efficiently. The Ethiopians try to 
copy General Jeffreys tactics, permit¬ 
ting the Italians (as did Joffre) to oc¬ 
cupy important points, even going so 
far as to cut the unique Djibuti-Addis 
Ababa railway. But it seems the Ital¬ 
ians also have learned from the Marne 
battle and are careful not to be strung 
out without immediately setting up an 
extensive communication network, 
which in November, 1935, saved them 
from defeat in northern Ethiopia, 

“SWS" AN ENGLISH SECRET 

Still other World War battles were 
won—and lost, via the communication- 
system route. The great North Sea 
battle off Dogger Bank started, to the 
dismay of the Germans, by the inter¬ 
ception of important messages. As a 
result of messages picked up by the se¬ 
cret “SWS interception stations” on 
the east coast of England, the German 
High Sea Fleet (Continued on page 490) 




piiiitiMiinifinnmiiiMiiRiniinnmtii 


Newest British "pocket" 
submarine (extreme 
left); note radio an* 
tenna. 


Left, another "mystery 
ray" machine which has 
its power supply in the 
large box (which is the 
carrying case for this 
entire, demounted Ger¬ 
man "station"). 


Right, newest English 
tank; note aerial. The 
set works on 9.23 meters 
with 2 W, power. 



Pedal-powered I W, portable station which may bo 
used for fone or C,W, work. This German field 
radio is depicted ready for operation. 



U.S, Coast Guard planes equipped with a loop 
antenna enclosed in a bakelite "egg" gain S 
m.p,h, more speed! 



Two-way radio equipment in the cockpit of a 
U.S.A. Curtis Raven light bomber. Note that the 
apparatus is entirely covered. 



Radio operators of the Italian Army in action. These 
sets are of the loop type and the batteries are in 
the lower boxes. 
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CATHODE 


INTENSIFIER 


PLATE 



DEFLECTORS 


Concentrator 


FIRST PUBLISHED 
DESCRIPTION! 

In fhti exclusive arlicle RADIO-CRAFT 
presents the first description In America 
of the radically new cathode-ray type 
of detector, amplifier and oscillator 
tube. According to available data it 
apparently results in more selective, sen¬ 
sitive, and noiseless performance than 
present grid-type tubesl It appears to 
rank in importance with the recently- 
announced (Jan. 1936 issue) Zworykin 
electron-multiplier "ray"-type tube. 


Fig. B. The appearance ot the tube elements. 


THE RENODE- 

A NEW GRIDLESS TUBE 

A revolutionary Danish radio receiving tube 
of "cathode-ray" type is announced in this 
exclusive story by our Danish correspondent. 

SVEND ANKER-RASMUSSEN 


Fig. A. The internal 
structure of the tube 
showing the cathode sur¬ 
rounded by a shield hav» 
ing a slot cut parallel to 
its axis; an "intensifier" 
to speed up the •!«* 
trons; two "deflectors" 
to control the electron 
stream; and a plate. 



G ridless Vdcjmm tubes, in a 
new series, have just been in¬ 
troduced in Denmark! Due to 
a peculiar patent set-up, Den¬ 
mark has been subjected to excessive 
licensing fees, and it is this situation 
which the new tubes have been designed 
to circumvent. 

The following technical and political 
explanation outlines the characteristics 
and conditions under which the Renode, 
as the new tube is called, has been in- 
trod i 4 Jed. 

OPERATES ON CATHODE-RAY PRINCIPLE 

In principle, the Renode has some 
resemblance to the Bi'aun tube, the 
workings of the former being founded 
upon deflection of cathode rays (first 
utilized in the latter). 

The interior arrangement of the elec¬ 
trodes in the Renode is shown in Fig. 
lA. The circle indicates a cross- 
section view of heater; and cathode, K. 
Element C is a metal screen or shield 
(hereinafter called the concentrator); 
it surrounds the cathode, and has a 
slit across it parallel with the length 
of the filament. Electrode I is an aux¬ 
iliary plate termed the intensifier; it is 
plate-shaped and has in the middle of 
it a slot of exactly the same size and 
position as the one in the cathode screen. 
Plates D1 and D2 are called deflectors. 
The ordinary plate or *‘anode” is identi¬ 
fied as P. 

Now let us proceed to see how this 
arrangement works, by referring to Fig. 
IB. Potentials are applied to the elec¬ 
trodes as shown; cathode, and deflect¬ 
ing electrodes Dl and 2 are at zero vol¬ 
tage; the intensifier, I, and ordinary 
plate, P, under a certain positive po¬ 
tential ; and the concentrator, C, at a 
suitable negative potential (as indicat¬ 
ed by 

Under such conditions a concentrat¬ 
ed, straight-line electron beam, the out¬ 
lines of which are defined by the aper¬ 
tures of the concentrator and intensifier 
electrodes, will flow across to plate. 


CONTROLLING THE BEAM 

Now, if the numerical value of the 
concentrator potential is decreased (as 
indicated by [ - - in Fig. 1C), the 
beam will spi'cad itself out in the inid- 
die between the deflectors, A further 
decrease of the concentrator potential 
([-], in Fig. ID) will result in some 
of the electrons touching the deflectors, 
which are thus compelled to receive a 
certain number of electrons. 

When the value of concentrator po¬ 
tential required to bring the tube func¬ 
tions into the state illustrated at Fig. 
ID is found, the goal of ^‘ordering the 
cathode ray” to suit a purpose has been 
reached. If R.F. currents are now ap¬ 
plied to the deflectors, as shown in Fig. 
2A, the beam will be deflected alternate¬ 
ly towards either of the opposite de¬ 
flector elec- (Contim^ed on page 493) 



Fig. 2. Th« circuit tor d«t«ctor action. 
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NEW DEVELOPMENTS IN 

ALL-WAVE RECEIVER 
DESIGN 

With the number of tubes In some of the new sets running 
to 20 and more, users wonder if all of them are needed. 



T he newest all-wave sets are 
becoming more and more compli¬ 
cated with each succeeding model, 
until the long-suffering consumer 
begins to wonder if he couldn't get 
along just as well with a lot fewer tubes. 
We shall try to explain herein some of 
the uses of this multiplicity of tubes as 
well as some of the other complications 
of one example of the latest in phono.- 
radio combinations. 

In the first place, the general trend 
at present seems to be toward the cover¬ 
age of a wider band of frequencies, in 
order to include more of the interest¬ 
ing types of transmission on the air. 
The set illustrated diagrammatically be¬ 
low has a range of 140 to 410 kc. and 
540 to 60,000 kc., the space being left, 
as usual, because of the I.F. amplifier 
which is tuned to 460 kc. (at which 


I.F. an R.F. ‘Mead spot’* is produced). 

The use of metal tubes is becoming 
more widespread all the time, and de¬ 
spite arguments of the relative \vorth 
of metal and glass tubes, the fact re¬ 
mains that there are several entirely 
new types in the metal line which have 
been found exceptionally useful and 
efficient. One of the.se is the 6L7, 2 of 
which are used in the circuit below; 
one as a Ist-detector or converter, and 
the other as an “expander** tube, which 
latter will later be explained in more 
detail. 

The 6E5 cathode-ray tuning tube 
naturally cannot be made of metal since 
the tuning indication must be viewed 
on the elements of the tube. It is one 
of the late.st types though and counts 
as “1** in the surprisingly high total 
of 22 tubes! 


The use of a soi>arate A.V.C, ampli¬ 
fier and rectifier tube is quite wide¬ 
spread nowadays. At first glance this 
seems to be merely another method 
used to swell the already large number 
of tubes. However, the use of these 
separate tubes provides a much better 
control of output than if the A.V.C. 
duty was loaded onto the 2nd-deteccor. 

The push-pull audio stages are used 
to obtain greater power and better 
tone quality than would be the case if 
single-tube stages were used. The out¬ 
put stage of the circuit pictured is rated 
at 25 W. While this is away above 
that needed for the average use, it in¬ 
sures that when a loud low note comes 
through, there will be sufficient power 
to reproduce it without distortion. 

The output of 25 W. may not be 
needed .so (Continued on page 505) 


Fig. I. Circuit of one of the newest aiPwave radlo^phono. set—the RCA model D 22*1. 


The phono, section includes an "expander" in Its amplifier. 
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Fi9* A, G«IL (exp«nmttnta)} metat tube No. M 


N OW THAT the all-metal tubes 
are in everyday use, it is becom¬ 
ing more and more evident that 
they have several outstanding merits. 
These merits seem increasingly impor¬ 
tant as set designers and Service Men 
continue to acquire experience in work¬ 
ing with these tubes. 

In the first place, all-metal tubes are 
compact. Small size is one of the quali¬ 
ties that impresses you immediately 
when you inspect an all-metal tube. It 
is mainly because of this small size and 
because they require no shield cans that 
some of the new sets are so compact. 
This compactness of the all-metal tubes 
is illustrated in Figs. B and C where a 
6K7 is compared with its correspond¬ 
ing glass tube. You can see in Fig. B 


NEW GERMAN 
TELEVISION RECEIVERS 

Two new television receivers are described—one a reason' 
ably priced instrument and the other a super-set. 

MANFRED VON 


T elevision technique is now 50 

years old—therefore, it is much 
older than even the earliest types 
of radio telegraphy, not to mention 
radio broadcast transmission. Still, de¬ 
spite its antiquity the technical devel¬ 
opment of television is still far from 
its final goal. Each month brings tre¬ 
mendous strides towards perfection of 
image reception. Today, the drawing 
board and pencil are tools that permit 
the research laboratory worker to pre¬ 
sent a gi'aphical fixation of his ideas 
much more rapidly than can a corps of 
dexterous artisans convert the ideas 
born in the laboratory into devices for 
practical application. 

An impressive demonstration of the 
progress in German television technique 
was given at the recent Berlin Radio 
Show. One of the displays included 
the inexpensive television receiver 
shown in Fig. A. This model, devel¬ 
oped in iny laboratory, is j)roduced in 
a series of small models by the firm of 
C. Lorenz, A. G. 


A television receiver having much 
greater dramatic appeal is shown in 
Fig. B. This set was designed accord¬ 
ing to my own latest ideas, and was 
built by C. Lorenz solely on a quality 
basis—that is, without regard to cost, 
just to show what could be done, and 
also to point {CoTitinued on page 505) 

Fig. C. Th« wide-range amplifier ditcuited. 



OUTSTANDING MERITS 
OF METAL TUBES 

A comparison of the dimensions and operating character 
istics of glass and metal tubes. 

HERBERT M. mciictaht 


that the metal tube is much shorter metal tube, as a package, contains just 
than the glass tube. In Fig. C it can as much vacuum tube but wraps it 
be seen that the smaller size of the up with less waste space, 
metal tube is not due to any reduction The compact structure of the all- 
in the size of the electrodes. The all- metal tubes (Continned on page 503) 


Fig. B. Tube-size comparison. Fig. C. Comparison of elements* Fig. D. Comparison of leads. 
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ANALYSES of RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 


LYRIC MODEL S-8 

T he custx>mer complained of noisy reception 
saying that the set would sometimes play 
well for 5 minutes or so then go noisy aguin. 
A shorted condenser. Cl, Fig. lA, was found 
and replaced but the noise continued. Finally 
the A.F. input transformer was replaced and 
this cured the trouble. This transformer had 
checked OK on a resistance test. 


particular resistor is constructed of a carbon 
element enclosed in a glass tube with metal caps 
at each end sealed with solder.) By heating 
the loose cap with a soldering iron, the old solder 
was cleaned out and fresh solder applied to re¬ 
seal the cap. 

The repaired resistor showed no change in 
value when tested and when placed back In the 
power pack, the receiver was restored to full 
volume. 

Wm. Paul Sporka 


MAJESTIC 70 

T his set would play for about 5 minutes and 
then die away. A snap of the switch, off 
and on again, would bring the signal back 
again but it would die out in about a minute. 
After a great deal of “fussin' around" the 
fault was located in the filament winding of 
the type 26 tubes. The voltage would show 
1.8 V. when first turned on, then would gradu¬ 
ally drop to 0.6-V. 


CROSLEY MODEL 102 AUTO RADIO 

W HEN circuit oscillates and loads up, test 
the 6117 8econd-<letector tube, which will 
usually be found to have low emission. 

When this same set goes entirely dead, the 
0.1-mf. condenser across the power transformer 
^ secondary, Fig. Ill, will often be found shorted. 

J. H. Parker 


GENERAL ELECTRIC K-64 

O N EVERY General Electric model K-64 
radio receiver we have received, we have 
had the trouble of reception cutting off and 
on as the tuning dial was rotated. As soon 
as the chassis was removed from the cabinet, 
the trouble would correct itself. 

We have found the cause to lie in a bare 
wire that connects the stator plates of the 
condenser gang to the wave-band switch, and 
which runs close to another bare and 
grounded wire. The condenser gang is mov¬ 
able, inasmuch as it rests on rubber cushions. 
Now, when the chassis is inserted in the cab¬ 
inet, downward pressure is put on the con¬ 
denser by way of the shaft that protrudes 
through the hole in the cabinet and which 
rubs against the upper side of it. This 
forces the two wires very close together and 
the leant movement of the condenser gang 
will short them entirely. To correct this 
trouble, simply separate the wires about twice 
the distance they were originally. 


GENERAL ELECTRIC K-52 AND K-53 

W E HAVE been called to service several 
General Electric models K-52 and K-51 
radio receivers in which there was considerable 
hum present. The receivers were operating 
without a ground connection, and the simple 
procedure of affixing a ground stopped the 
hum, whereas other methods had failed. 


A.C.-D.C. SETS 

I N THE email universal A.C.-D.C. radio sets 
of several different makes we have increased 
the sensitivity by taking a short piece of wire 
(insulated) and attaching it to the stator 
plates of one section of the condenser gang 
and making about 4 or 5 turns about the wire 
leading to the second-section stator plates. 

Jambs G. Shrllbr. Jb. 


ATWATER KENT MODEL 4S 

T ROUBLE: volume very weak. Cause: no 
detector plate voltage. Effect: detector plate 
voltage dropping resistor in power pack was 
found to be open. Inspection of the re.sistor 
disclosed a loose metal cap at one end. (This 


PHILCO AUTO SET 

T his set was installed in a Dodge car and the 
complaint was intermittent operation. The 
trouble seeminl to indicate a bad tube but upon 
checking them, none was found defective. A 
hard jar would cause the ra^lio to play tempo¬ 
rarily. All parts checked perfectly and no loose 
wires could be found. Eventually the trouble 
was fount! in the I.F. coil. Two small nuts on 
the top were slightly loose, and when tightened 
the set gave no further trouble. 

Gakoi.i) F. Shkimiard 


PHILCO MIDGET 

( HAVE often found when servicing this re¬ 
ceiver that the 75 tube is microphonic. 
These tubes usually test OK in a tube tester, 
but when the receiver is jarred or struck 
sharply, noises are most often traced to this 
source. 


RCA-VICTOR R-17 

B y replacing the .004-mf. condenser, con¬ 
nected across the Primary of the output or 
speaker transformer, with a .01-mf. condenser 
of the tubular variety, the tone quality is 
greatly improved. 


EMERSON "MICKEY MOUSE" 
MODEL 

r [IS receiver is a very small compact midget 
that sometimes develops an annoying hum 
when in service for a short time. This hum 
can be greatly reduced, if n<»t entirely elimi¬ 
nated, by connecting a condenser of high capac¬ 
ity between one side of the line and the 
chassis. Another method to reduce this hum is 
by changing the positiim of the 100 mmf. 
coupling condenser. The best position for this 
condenser can only be ascertained while the 
receiver is in operation. 

RiciiarO B. Grab 


CROSLEY 58 

C OMPLAINT: Switch had to be thrown a 
half-dozen times before set would play, 
although tubes and pilot would light. With 
the "innards" exposed, the placing of the test 
prods on any part of the "B" voltage system 
would start the set. 

All condensers and resistors, on a separate 
test, showed OK. I then placed the voltmeter 
across each condenser with the set off, and 
then snapped it on. After a few trials, the 
trouble was found in the condenser bypassing 
the detector grid-bias resistor. This con¬ 
denser was shorted hut the least change of 
voltage would clear it up. 


MAJESTIC 130-A 

O SCILLATION from 900 kc. to 550 kc. Bal¬ 
ancing did no good; voltages were OK; 
Condensers tested OK. Poking among the 
w’ires in the bottom of the set, I moved the 
ground lead of the .04-mf. condenser in the 
grid circuit of the first R.F. tube and noticed 
a change in the pitch of the oscillation. 1 
disconnected the lead and the oscillation dis¬ 
appeared. A new condenser was tried and 
the oscillation returned. After trying a couple 
more with no better results, I returned the 
sot, minus the condensers. Calling around 
a few days later, I was informed that the set 
worked better than ever before. (The writer 
has no explanation to offer for the cause of 
this fault, or its cure.) 


SILVER-MARSHALL MODEL A 

T his set was found with 3 resistors so 
changed in value that the voltages were all 
"haywire.** Replacement cleared this up but 
the receiver didn't have the kick a set of this 
type should have. A study of the diagram re¬ 
vealed an 0.1-mf. condenser across the 47-tube 
bias resistor. I tried a 10-mf., 25 V. electro¬ 
lytic condenser across this resistor and the 
volume increased considerably, and the tons 
quality was improved. 


SILVERTONE 117 AND COLONIAL 
36 A.C. 

T hese sets have the same circuit and chassis. 

In table cabinets the dial must be turned 
to the arrow before the chassis can be removed 
from the cabinet. 


RADIOLA 60 

I F THIS set acts as though the variable con¬ 
densers were shorting to each other, ex¬ 
amine the pilot light bracket. It may have 
dropped down against the ^Irtim dial. 

Jambs J. Waltkrs 


CHAMPIONEHE 5-TUBE MIDGET 

T he receiver, after being turned on, would 
bring in a station as soon as the tubes were 
warmed up and then would fade away com¬ 
pletely and remain “dea<l.” All voltages checked 
OK except that of the detector tube screen-grid, 
which read 150 V. (a value which was too 
high). Everything else checked OK so I meas¬ 
ured the carbon resistor which is connected be¬ 
tween the high-voltage lead and the screen-grid 
of the <letector tube. This resistor, which ac¬ 
cording to the color code shouUl have been 
25,000 ohms measured only 8,000 ohms. Upon 
replacing that resistor with a new one of 25,000 
ohm.s, the radio set worke<l normally. 

{Conti-nuvd on page 487) 


Fig. I A. Noisy reception in a Lyric $-8. 



Fiq. IB. Trouble In power supply of Crosley Model 102. 
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Soundproof box containing the record changer. 



^‘Master control** box located in owner's room. 



One of the many loudspeaker installations. 



The actual apparatus installation. 



A $30,000 "RADIO" 

INSTALLATION 

First published description, exclusive to Radio-Craft, of a 
millionaire's "radio" system contc-ining features of interest 
to the home constructor; uses Hiler-patent A.F. system. 

RUSSELL D. LANNING 


S l'^VERAL years a^o the writer was 
first called in by a millionaire in 
upstate New York to install a 
‘‘radio” system that would be the 
finest available in reproducing radio and 
phonograph programs. Continuous de¬ 
velopment from this .^^tarting point has 
resulted in the superlative installation 
here iiliistrated aud described for the 
first time in amj }mhliccition. 

Costing over $30,000, to date, the sys¬ 
tem incorporates many new and novel 
features, some of which are ])atented. 
Many of these interesting items are here 
highlighted as being of interest not only 
to the technician but also to other home 
owners aj>preciative of unusually good 
voice and music reproduction, and of 
equipment installed in a manner as 
befits a luxuriously-appointed home. 
The installation pictured here uses as 
many as 8 speakers in one room! Each 
reproducer placement is equipped with 
speakers designed for a special band of 
frequencies and with an adjustable fil¬ 
ter network in each voice coil, as shown 
in Fig. 1. In the library, two sjreakers 
are designed for covering the frequency 
range from 30 to 400 cycles, two from 
200 to 1,500, two from 200 to 3,500, and 
two tweeters from 2,000 cycles to the 
upper limits of present-day reception. 

Although the sound system is superb, 
the method of control is still more novel 
and about the neatest system ever con¬ 
ceived. 

A FINE REMOTE-CONTROL SYSTEM 

Each master control box is equipped 
with a gold telephone dial, a station¬ 
registering dial calibrated in kilocycles, 
2 pilot lights, phonograph switch, rec¬ 
ord-reject button, on-off switch for 
A.V.C., radio set volume control, ])hono. 
volume control, manual tuning key, mas¬ 
ter lock-out switch, speaker mute and 
on-off switch. 

Any one of several favorite pre-tuned 
stations is selected by a flick of the dial 


(each hole in the dial correspontling to a 
station). At the instant of moving the 
dial, the reproducers are silenced, a red 
|)ilol glows, and when the station is 
tuned-in the light goes out and sound is 
heard. The method of driving the radio 
tuner i.s so precise that pre-selected sta¬ 
tions tune to resonance on a tuning 
meter from either direction, and because 
of the fact that all master boxes are 
equipped with indicator dials the move¬ 
ment of the tuner is noted in any room 
equipped with a master box. 

Some rooms are equipped with minia¬ 
ture boxes which do not include the sta¬ 
tion indicator or manual tuning keys. 

The cables which go from the control 
boxes are no thicker than a lead ])encil 
and all are run through galvanized iron 
l>ipes to distribution points. 

The master of the house may always 
be assured of non-interference because 
of his favorite room being equipped with 
a lock-out switch. This permits others 
elsewhere in the house to listen, but only 
he may tune or operate the outfit. 

The automatic record changer is a 
standard instrument equipped with a 
speciully-Klesigned 200-ohm pickup and 
a matching T-pad volume control. This 
mechanism is mounted in an almost 
sound-proof room, 

A “NOISELESS" INSTALLATION 

A “standard” installation of the 
e(|uipment resulted in annoying sounds 
as the records changed, even though the 
doors to the cabinet were closed. In 
order to overcome this disturbance, it 
was necessary to line the cabinet com¬ 
pletely with celolex and felt, and mount 
the turntable and motor on a felt-insu¬ 
lated board resting on sponge rubber. 
Upon closing the doors when this was 
done not a sound could be heard. 

A hum frequency from the reproduc¬ 
ers was another difficult problem, for, 
whereas a very slight hum cannot be 
heard in an {Contbwed on poge 494) 


Fig. I, right. Block 
drawing of the A.F. out¬ 
put system showing how 
the many speakers are 
all connected to the 
audio rack. 


Fig. 2. left. Details of 
the patented push-pu I 
detector circuit used In 
Ihis Outstanding instal* 
lation. 
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C. A. MORRISON 

FOR ALL-WAVE 


THE LISTENING POST 

DX-ERS 



A well-known short-wave DX-er—Mr. Irv¬ 
ing Goodeve of Kalamazoo, Mich. 


The Monte Ceneri IS kw. broadcaster lo¬ 
cated in a remote part of the Swiss Alps. 


I T IS the “unexpected'' element in DX reception that 
makes it intercstinfi:. Radio will some day be a Science; 
at present, however, much about it is unknown. It is 
these mysterious elements, these unknown equations that 
fascinate DX-ers. There are many factors about DX recep¬ 
tion that are inconsistent. Often the slightest change in 
weather, location, or aerial will bring amazing changes in 
our DX reception possibilities. Strangely enough some of 
our best DX-ers are located in busy city districts, sur¬ 
rounded by all kinds of interference. 

My own reception location is far from ideal, as I am 
located on the corner of two busy streets with plenty of 
automobile traffic, and other sources of static to contend 
with, and yet by patient effort, I have managed to cap¬ 
ture quite a number of elusive DX goals on the short 
waves. On the other hand I seem to be in a dead spot as 
far as broadcast band foreign DX reception is concerned. 

During the season of 1931-1932 I lived on the same 
street, but two blocks distant, and yet my carefully-kept 
log shows I received as high as 18 or 20 trans-Pacific 
broadcast stations on some nights at that location. Since 
moving to my present location, despite improved aerials, 
more powerful transmitting stations, and more sensitive 
receivers I just can't seem to tune them in here! 

EFFECT OF LOCATIO N ON DX 
RECEPTION 

A slight difference in geographical location often makes 
a great difference in short-wave reception also. Recently 
I had the thrill of picking up TFJ, Reykjavik, Iceland 
(12.23mc.) direct, on the occasion of their broadcasting a 
program for North America. They were heard quite 
plainly, and with a good signal. A friend of mine with 
similar equipment, and in a much less noisy location at 
the edge of town was unable to even pick up the carrier 
wave of TFJ on this broadcast, although I let him listen 
to them over the phone from my own receiver! On the 
other hand this same DX-er tunes in the Japanese, Java¬ 
nese, and Philippine phone circuits ev¬ 
ery night with good intelligibility while 
it is only rarely I am able to receive 
them here. 

An even stranger experience occurred 
one night last winter when we were 
tuning-in the 7 me. amateur channels 
for a certain Buenos Aires amateur. 

Two idi ntical receivers had been set 
up in the same room in order that both 
ends of the conversation might be 
heard. On one receiver the Spanish ham 
was received with a good R8 signal, 
while on the other receiver the station 
could not be found at all, even after 
repeated attempts! 

IMPORTANCE OF THE ANTENNA 

There is little doubt that aerials 
play a very important role in DX-ing, 
especially in short-wave DX-ing. Give 


Broadcast stations have 
recently been erected 
in both Iceland and 
Greenland for supply¬ 
ing the natives with 
programs of their own 
music. 

The picture to the right 
shows a group of 
Greenland folks broad¬ 
casting native songs 
over the stations of 
the Danish Broadcasting 
Co. 


iiitll III 


me a fair receiver with a good aerial array, rather than an 
extra good receiver, and a poor aerial layout. The great 
importance of aerials is clearly demonstrated in the re¬ 
markably fine standard of program perfection that is at¬ 
tained in our network relays from foreign countries, which 
are picked up at Riverhead, Long Island or some other 
commercial receiving station preparatory to being fed to 
the chains. Often when we are barely able to hear the 
station which they are picking up, the same program on 
the broadcast-band relay is very excellent. The answer to 
this is, highly efficient directional receiving antennas plus 
battery receivers, and a quiet location. The tiny 8-W. trans¬ 
mitter of the Army Air Corps stratosphere balloon, 
WlOXFH, which tested daily on 13.05mcs., came in very 
well here—hut only on one antenna. WlOXFH could not 
even be heard on any of the other aerials! In this case 
the succe.ssful antenna was an underground one! 

LSN3, Buenos Aires was heard here on their inaugural 
broadcast with very good signal strength, and audibility, 
with a 2-hour program, in which frequent announcements 
were made in English. I naturally thought every one DX- 
ing that evening would run across this station, and yet 
after 2 weeks not a single DX-er had reported reception 
of this broadcast. Can you account for this? 

One morning nearly 3 years ago RNE, Moscow, was 
heard the fir.st time and with a tremendous loudspeaker 
signal. Never since that time has RNE ever been heard 
with anything like this record volume. Apparently every 
condition for perfect transmission was present at that 
time. 

NIPPONESE BROADCASTERS 

Although up to this date foreign broadcast-band recep¬ 
tion might be termed a wash-out this season, the Japanese 
broadcasting stations continue to roll in, for those DX-ers 
located in the western states. At this time of the year 
chances arc best for receiving {Continued on vuge 496) 
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The author examining the output of a receiver with the aid of the oscilloscope 
he won in Radio-Craft‘s recent contest! An oscillator and frequency modulator 
are essential. Fig. I, below. Simplified block diagram of the units in the set-up. 



OSCILLOSCOPE 

SERVICING 

OF ALL-WAVE SETS 

The I st-prize (oscilloscope) winner in Radio- 
Craft's recent service contest tells interest¬ 
ing facts about oscilloscope servicing. 

E. E. SAYRE 

ALIGNMENT of all-wave receivers by the cathode-ray 
oscillo.scope method brings to light some^ interesting 
» » facts that are not usually noticeable in ordinary 

broadcast receivers. 

One of the most interesting observations that can be 
made with the oscilloscope is in seeing the changes in the 
shape of the sensitivity curve of a receiver that take place 
as the set heats up after it is turned on. 

To observe this phenomenon it is only necessary to connect 
the oscilloscope and its associated equipment to the receiver 
under observation as shown in Fig. 1, remembering of course 
that in making an experiment of this kind it is necessary 
to use a service oscillator and frequency modulator of known 
stability. 

SET MUST REACH '^OPERATING HEAT” 

The receiver first should be allowed to run for a half-hoitr 
or so until it has been thoroughly heated, just as it would 
if it were in actual service, before beginning the alignment 
procedure. 

Carefully align the receiver so (Contmued on page 497) 


NEW METAL-TUBE CHASSIS 

SIMPLIFIES 

"MODERNIZING" OLD SETS 

A metal-tube modernization chassis permits owner to re¬ 
tain an old, expensive radio cabinet—and speaker set-up. 

TOBE DEUTSCHMANN 


S tatistics show that one out of 

every 3 receivers sold during the 
last half-decade has gone to re¬ 
place an antiquated receiver rather than 
equip a new radio home. However, it 
is estimated that there still are close to 
8,000,000 out-dated receivers in opera¬ 
tion. The reason for this is the fact 
that most of these receivers were pur¬ 
chased during a period when the aver¬ 
age price of a radio receiver was about 


Fig, C, a “moderntzafion chassis" with metal tubes, 



$170.00, and the owners naturally are 
loath to junk what represents an in¬ 
vestment of this nature. Also, numy 
of these receivers are hotised in expen¬ 
sive cabinets which have been especial¬ 
ly selected to harmonize w^ith some par¬ 
ticular scheme of decoration. 

However, the advantages of modern 
radio reception may be had by complete 
modernization of the old receiver; and 
it is possible to accomplish this at a cost 
considerably under that of a new re¬ 
ceiver giving comparable results. In 
this system (to be described) the cabi¬ 
net and often much of the old receiver 
arc retained, thus safe-guarding the 
original investment. 

THE MECHANICS OF MODERN I ZATION 

There is no place in this article for 
detailed concern with the technical con¬ 
siderations associated with moderniza¬ 
tion. It is assumed that the Service 
Man is an ex- (Continued on page 509) 



Above, Fig, A. a rebuilt set housed In an owner's 
original R.C.A,, REI7, cabinet. A new panel has 
been made. Below, Fig. B, a comparison of the old 
and new panels. 
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SERVICING 

THEATRE 
SOUND SYSTEMS 

In this (concluding) part, high-fidelity, speaker installation 
and placement, and screens are discussed. 

A. V. 


D ynamic speaker field sup- 

i plies for A.C. use a transform- 
* er and either an 80-type tube 
with condenser filter or a dry- 
disc rectifier with condenser filter for 
the D.C. voltage. Units used with air- 
column horns have a field supply of the 
latter type. The chief source of trouble 
is in the rectifier, causing hum and low 
voltage to the field and consequently 
low volume from the inefficiency of the 
field. Leaking or open-circuited con¬ 
densers will cause considerable hum in 
the speaker unit. 

CORRECTING FAULTY REPRODUCERS 

Rattling or rasping sound from the 
speaker units might be caused by metal 
filings or other foreign particles be¬ 
tween the voice coil and the field core 
or housing. Loose or torn diaphragms 
or cones, warped voice-coil cores rub¬ 
bing against the field core, or loose 
voice-coil windings will also cause fuz¬ 
ziness. Use either thin shellac or flexi¬ 
ble collodion for repairing the cones or 
voice coils. A magnetized needle or 
other small-pointed object and a pipe 
cleaner will usually get the filings out. 
After cones or diaphragms get old or 
warped they may have a resonant point 
other than their natural resonating 
point, at which a “tinny” or “rattling” 
sound will be heard. The best thing to 
do in this event is to replace the cone 
and diaphragm. Voice coils may be 
centered by cutting an ordinary calling 
card into strips about a quarter-inch 
wide and inserting them, properly 
spaced, between the voice coil and the 
field core. Remove strips after tighten¬ 
ing the centering lock screws. Use the 
above procedure for servicing both 
types of units. Sometimes grounding 


the speaker unit and field-supply case 
will help to lower the A.C. hum level. 
The number of reproducers required 
and the proper placement of them will 
be controlled by the size and shape of 
the auditorium, and limited by the 
power output of the amplifier. An 
item of much importance in speaker 
installations is the speaker efficiency, 
that is, the ratio of the amount of 
electrical output of the amplifier to the 
amount of acoustical power delivered 
by the reproducer (or, the amount of 
electrical energy of the amplifier trans¬ 
ferred to acoustical energy by the 
speaker or reproducer). 


Contents 

Table I 
No. of 

Undistorted 

Cubic Feet 

Seats 

Power Output 

75,000 

500 

5 Watts 

200,000 

1400 

10 Watts 

600,000 

2500 

20 Watts 

1,100,000 

4000 

40 Watts 

DETERMINING 

REQUISITE REPRODUCERS 

With the 

cone-type 

dynamic units, 


the efficiency ranges from 3 to 10 per 
cent with the later reproducers, while 
the air-column horns or exponential 
horns are rated at 40 to 50 per cent 
efficient. The latter are favored in 
long and comparatively narrow houses, 
while the former are used with flat 
baffles or directional horns to suit the 
wider houses or for special placement. 
In the very wide houses and houses 
with balconies, banks and rows of 
speakers on flat, adjustable baffles or in 
adjustable, directional horns, provide 
for proper sound distribution. 

The purpose of the exponential horn 
(or air-column horn) is to isolate a 
column of air and to set up sound vi- 



Fig. E. An exponential horn with a cone-type dy* 
nanrtic unit. Note the angle for proper sound 
distribution. 



Fig. F. Twin exponential horns mounted on a 
movable tower for correcting defective distribution. 


brations therein. The exponential 
horn itself is not an amplifier of sound 
waves as is commonly supposed, but is 
a device to match the high impedance 
of the speaker unit to the low imped¬ 
ance of the isolated column of air. The 
horns should be placed nearest the 
center of picture voice action, that is, 
about two-thirds of the way up and in 
back of the screen. Speakers should be 
mounted with the imaginary sound 
beam center lines directed as in Fig, 
9A to F. All drawings are self ex¬ 
planatory. 

SOMETHING ABOUT BAFFLES 

Baffles for cone-type dynamic repro¬ 
ducers should not be less than 4 ft. 
square, with a maximum of 10 ft. 
square. The baffle board should be of 
some soft, non-resonating material 
such as ^-in. celotex or masonite and 
should be placed 2 or 3 ins. from the 
back of the screen. Baffles should be 
painted a dull black so as to not reflect 
any light from the picture source. 
(Using wood for baffles defeats the 
purpose of a baffle by making a sound¬ 
ing board out of it and giving increased 
amplitude to the particular frequencies 
at which the wood will resonate. This 
will give peaks on the sound curve, 
while the object is to keep the curve as 
nearly flat as possible,) If the theatre 
is too reverberant, use a small baffle, 
as this is intended to slightly attenuate 
the lows, thus minimizing any boomi- 
ness in the sound without any appre¬ 
ciable loss in quality. 

When the speaker cone moves in and 
out to make the sound vibrations it 
causes a slight vacuum behind the 
speaker diaphragm. Without a baffle 
board the air from the front goes 
{Continued on page 495) 


Fig. 9. Dtttails of speaker placement and elevation, for correcting sound distribution. 
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SHORT-CUTS 

IN RADIO 


FIRST PRIZE.$10.00 

SECOND PRIZE. 5.00 

THIRD PRIZE . 5.00 


Honorable Mention 

EXPERIMENTERS: Three cash prizes will be awarded for 
time- and money-saving ideas. Honorable mention will be 
given for all other published items. Send in your best '*kinks'’l 



Fig. I. Antenna tester. 
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Fig. 2. Home-made tuning wand. 



BvaaER Pivot oampcrs 

CUT FBOM CCEAff'NURSiNC NIPPlE 


Fig. 3. Repairing a defective pickup. 



Fig. 4, above. Quick speaker test. 


Fig, 5, below. 32 V. power supply. 



MAoesTic 

'A^EUMINATORS 


32 V 


1 OR 2 STORAGE OaT 


FIRST PRIZE—$10.00 

antenna tester. After in. 
/ \ stallinfc an all-wave antenna 
the Service Man is never sure that 
it is a perfect job. The de\‘ice 
shown enables a test to be made 
immediately ! 

It consists of a model T Ford 
spark coil and a single dry cell. 
These may be mounted compactly 
<see Fig. 1), so that they can be 
put in the tool kit. The apparatus 
is simply placed near the receiver 
or lead-in and turned on. Discon¬ 
nect one lead of a transposed feed¬ 
er system, use the other as the an¬ 
tenna. and the noise will come in 
strong, but. if a g<iod job has been 
tlnne on the antenna, the regular 
tioublet connection will give a mini¬ 
mum of noise. 

A. Ward Howb 


SECOND PRIZE—$5.00 

T uning wand. This handy 

piece of e<iTiipnient may be made 
by reference to Fig. 2. An alumi¬ 
num disc 1 in. in dia. is fastened 
at one end of a bakelite ro<l. At 
the other end is a core made of 
iron filings glued to cardboard 
strips. The edges of the completed 
core must be scrapeil to insure that 
there will be no contact between 
a<ljacent layers of iron filings. 

C. P. Willoughby 


THIRD PRIZE—$5.00 

P ickup repair. other than 

actual burn-out. trouble in pick¬ 
ups is usually caused by drying up 
of the rubber armature dampers. 
Repairs can easily be made w^ith 
rubber from an inner tube which 
still has pood resiliency, and bits 
from a (transparent) rubber nurs¬ 
ing nipple. Use care, when taking 
the assembly apart as the fine wires 
from the coil break off with the 
slightest pull. 

Rali^h Biixs 


HONORABLE MENTION 

S PKAKKR TESTER. Many midget 
sets which can barely be heard 
with the volume full-on, will be 
found to have a faulty reproducer. 
A rapid test for this condition is 
sht»wn in Fig. 4, It merely con¬ 
sists of a 2 mf. paper condenser in 
series with a small magnetic speak¬ 
er and a Bet of test prods. With 
the set turned on and tuned to a 
local BUtion, touch all the terminals 
on the speaker with one of the 
prods, the other being ground<*d. If 
the set is in pond condition other¬ 
wise, a sipnal will be heard in the 
magnetic speaker. 

Harry E. Wessel 


HONORABLE MENTION 

A 32 V. POWER SUPPLY. Many 
Service Men are at a loss when 
called upon to test, or do work in 
their shops on, 32 V. radio sets. 
Ample power for the purpose may 
be secured from the arrangement 
shown in Fig. 5. The old Majestic 
”A’* eliminators deliver between 12 
and 15 V. when the chokes are re¬ 
moved. Hooked in series with one 
or two 6 V. storage batteries, a 
handy 32 V. power supply is avail- 
abl6L 

Hfikkekt Mai.vin 


HONORABLE MENTION 

S OLDERING IRON HINT. A 
small length of copper rod the 
same diameter as the tip is inserted 
in the space behind the tip. This 
insures that the tip will remain 
tight in the seat. Simple as this 
idea may seem, it is very effective. 
See Fig. 6. 

Eugene Ki^cgrey 


HONORABLE MENTION 

S CRATCH REMOVER. This idea. 

shown in Fig. 7, is a remover 
that will eradicate the worst scratch, 
yet costs only a few cents to make. 
Grind up about a dozen pecan 
kernels, taken fresh from the shells 
and rub them into a piece of cheese 
cloth. You now have one of the 
finest scratch removers it is possible 
to make. The cloth will last for a 
year or more before needing renew¬ 
al of the pecan oil. Simply rub 
the cloth over the scratch, let the 
oil dry a few moments, and polish 
with a clean, dry cloth. 

Morris Dorsey 


HONORABLE MENTION 

F ilament resistor. The fila¬ 
ment resistor shown in Fig. 8 
can be made very cheaply and will 
not burn out or cause other trouble. 
In addition it is very handy, since 
it is adjustable. The insulator 
which is used as the base can be 
obtaine<l in several length.^, thus 
several different ranges of resist¬ 
ance can be made. No wire smaller 
than No. 14 should be usmI. 

The wire is wound on the form 
first, and then the enamel is scratch¬ 
ed off along a narrow line to allow 
contact with the slider. 

L. H. Georger 

{Coniitiutd cm paye 437) 



Fig. 5. Soldering-iron kink. 


60LPCRtr4G 
TIP 


SOLOfoiHG 


iron rCAD 


PtCCC or 

-. FILLS SftACe 

BEminO up, AmO is INTEnDCO 
TO length EM The soldering Tip. 


fig, 7. Scratch remover. 


CAInD UP A O02EM 
PECAN .<UTS; 


Rue the Ground MfiniCLCS 
' Into twe Cheese cijOTn 



CnEESE ClOTn 
I^CC INTO A FOuCH 



Fig. 13. Novel tone control. 



Fig. 12. Dynamic speaker repair. 



fig. II. Installation help. 




TIP jack 


tinned 
COPFCR 
wioc 5‘/a" 

LOnC looped 
AAOumO FlAnCE on 
insulating waSmER 
Anq bEnO as SmOmn 


after wire is BiNT 
TO Shape spread solpcb 
ON IT TO make IT stiff 


wiTm Phone tip in jack , Circuit skulO bc 
BROaEn between JaCk and WIRE. 


Fig. 9, above. Re-making a tip jack. 


Fig. 6, below. Filament resistor. 
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AN A.C.-D.C. BEGINNER'S SUPER. " 2 " 


R. D. WASHBURNE 


Here is an interesting "double regenera¬ 
tive" superheterodyne circuit that embodies 
the fundamental operations of most radio 
sets. Two tubes do the work of 5. 


E lectrifying the ‘M-tul)e” .superhet, described in the 
December, 1935, issiue of Radio-Craft/is the most con¬ 
venient way in which the beprinner in radio can learn 
his first principles of .«5U[)erheterodyne design, and the 
operation of “electric’' sets of this type. 

The circuit as presente<l here incorporates in 2 multi-pur¬ 
pose tubes, the followinj^ 5 functions: 

(1) F i r.st-detector; 

(2) Oscillator; 

(3) Second-detector (Operations 1, 2 and 3 take place ifi 
VL); 

(4) A,F. amplifier; 

(5) Power rectifier (Operations 4 and 5 occur in V2.). 
DOUBLE REGENERATION 

Both detec'tors aie regenerative—tlie first-detector at R.F. 
(signal frequency), and the secoml-detector at I.F. (the in¬ 
termediate or “beat" frequency). By “sensitizing" both of 
these ciicuits with regeneration the utmost sensitivity is 
achieved. 

It is interesting that regeneration in the second-detector 
circuit is practically constant, since the tuning of its circuit 
remains unchanged at the “I.F," (inter¬ 
mediate frequency) to which it is 
aligned. 

First-detector regeneration .stability 
is below that secured in the .second-de¬ 
tector circuit, but an excellent charac¬ 
teristic in this respect has been .secured 
by utilizing the pentode-section screen- 
grid circuit of VI. First-detector regen¬ 
eration is controlled by potentiometer 
Rl; and that of the second-detector, by 
R2. 

THE A.C.-D.C. CIRCUIT 

Although the original 1-tube circuit 
ap])eare(l in Ftutk Mat/ffziae (Berlin), it 
was adapted by the writer to utilize an 
Americj n tube. It has been still further 
modified in this new “A.C.-D.C." version 
—a des.gn which greatly enhances its 
efTectiveness as a portable or home set. 

It will operate wherever a 110-V. A.C. 
or D.C. power line is available. 

Excei)t for the power-supply wiring, 
the diagram is nearly the same as the 
one in the preceding article. The addi¬ 
tional components that permit the con¬ 
structor to get away from batteries are 


as follows: type 12A7 tube (combined pentode A.F. ampli¬ 
fier, and half-wave rectifier); low-resistance filter choke; a 
magnetic reproducer; power cord (incorporating a resist¬ 
ance of 340 ohms); and a few resistors and condensers. 
Having acquired these components, you’re now ready to work 
on the job of electrification. 

CONSTRUCTION DETAILS 

The first step is to remount all the parts, placing them as 
shown in the photograph. The low-resistance filter choke 
measures only iyixiyix%-in. thick; these exceptionally 
small dimensions permit it to slide underneath the repro¬ 
ducer. Filter condensers C14 and Cl5 constitute a dual 8 mf. 
electrolytic; its small dimensions of 31^x1 -in. thick en¬ 
able it to fit nicely on the small wooden baseboard. 

The two control resistors, Rl-Sw,, and R2, may be mounted 
on a bakelite, aluminum or wooden panel; the writer used 
the latter, recessing one end of the panel into the edge of the 
baseboard. When mounting the components that align along 
the front edge of the baseboard, keep in mind that the only 
item which should project beyond this front edge is the 
cardboard ring, V4-in. thick, {Co}tfii}ar>d oa i>af/r 50G) 
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THE LATEST 
RADIO EQUIPMENT 



Latent metal'tube set. (395) 



Wind-driven battery charger. (896) 



Adapter for 6E5 tuning tube. (897) 



Above, new tube tester. (898) 


NEW ALL-WAVE RECEIVER 
(895) 

(RCA Manufacturing Co., Inc.) 

T he magic eye tuning tube is 
used in this new chassis which 
incorporates 16 tubes. Five bands 
are used covering a tuning range of 
140 to 60,000 kc. The undistorted 
output is 10 W., and the set draws 
145 W. from the power line. Pro¬ 
vision is made for the use of a 
phono, pickup and a switch changes 
the set from phono, to radio. All 
the tubes arc of the new metal type, 
except the rectifier and the cathode- 
ray tuning tube. 


WIND CHARGER 
(896) 

A 6-VOLT charger is illustrated 
which is designed for use in lo¬ 
calities where there is no available 
line i>ower for battery charging. The 
storage battery is kept charged au¬ 
tomatically, and the apparatus shuts 
down when charging is complete. 
The generator and propeller tilt au¬ 
tomatically to keep the charging 
rate constant regardless of wind 
speed. A meter indicates current 
output. 


CATHODE-RAY- 
INDICATOR ADAPTER 
(897) 

O WNERS of any radio set that 
has A.V.C. may now equip 
their set with the latest develop¬ 
ment—the cathode-ray indicator— 
through the use of this adapter. 


PRECISION TUBE TESTER 
(898) 

(Precision Apparatus Co.) 

O VER 300 tube types are fully 
tested by this instrument; all 
dual-type tubes are given individual 
section tests. All tubes are tested 
under rated load. Has neon con¬ 
denser leakage test: and hot-cath«»de 
leakage and inter-element short 
tests between any elements. Line 
voltage checks on main meter. Avail¬ 
able ill portable, panel anti counter 
types. 


UNI-DIRECTIONAL 

MICROPHONE 

(899) 

(Brush Development Co.) 

U NI-DIRECTIONAL microphones 
are of special value to the P.A. 
technician who is troubled with 



New style A.C.-D.C. set. (901) 



Laboratory-type oscilloscope. (902) 





Recording machine. (903) 



Above, portable Superhet. (904) 


acoustic feedback. The crystal mi¬ 
crophone illustrated is "dea«l" at 
the back; at front, field extends 
over 180 degrees. By a switching 
system in the preamplifier, this in¬ 
strument can be changed instantly 
to a completely non-directional unit! 


ALL-WAVE OSCILLATOR 
(900) 

A FREQUENCY ranee of 90 ke, 
to 60 me. is covered by this in¬ 
strument. A direct full-vision dial 
is used with a transparent pointer 
to eliminate parallax. A modulator 
tul)o provides about 36 per cent 
modulation. Incorporates batteries. 
Gase is of steel, deeply etched and 
copper plated brass panel. The oscil¬ 
lator is calibnited at the factory 
from crystal stiindards over all 
bands. 


NEW COMPACT 
RECEIVER 
(901) 

S IX TUBES are used in this new 
set. It is of the superhet. type 
and has 2 bands, 550 to 1,600 kc. 
and 70 to 185 meters. A full-vision 
dial is used, the dual pointers being 
illuminated. The power cord runs 
cool since the resistor is in the form 
of a tube. A dynamic speaker 
is used. The cabinet measures 13%x 
0x6 ins. deep and the set weighs 8 
lbs. 


OSCILLOSCOPE 

(902) 

M any new an<) exclusive fea- 
tures are claimed for this in¬ 
strument. Either the 3 or 5 in. tube 
may be employed. A new sweep cir¬ 
cuit is used as well as a new coup¬ 
ling circuit for the input. Two am¬ 
plifiers are provided, which may be 
used separately or in cascade. The 
5 in, tube is supplied with a cali* 
brated scale. A 6-po8ition gang 
switch shifts the input so that dif¬ 
ferent connections are secured. 


PORTABLE SOUND 
RECORDER 
(903) 

(Sound Apparatus Co.) 

T his machine can be operated 

by the most inexperienced person, 
for recording an*! reproducing voice 
or other soun*ls. Furnished with 
crystal microphone, crystal pickup, 
(Coil fi« wed on jmge 499) 



Below, crystal microphone. (899) 


All-wave oscillator. (900) 


Below, A.F, amplifier. (905) 





Counter-type tube tester. (906) 


Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in above description of device. 
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Ent«rtainrnent system. (913) 


ENTERTAINMENT SYSTEM 
(913) 

(Wholesale Radio Service Co.) 

S ERVICE MEN will find that 
there is a large field installing 
enlertJiinment outfitSr su<‘h as that 
illustrated above. Many i>n»spective 
customers refuse to install an am¬ 
plifier a receiver, or a phono, outfit, 
because they are not complete. This 
new unit contiiins all these in a 
handsome cabinet, and the 20 W., 
high-fidelit: output is sufficient for 
most re<|uirements. 

Radio tuner and amplifier each 
have their own chassU, the ampli¬ 
fier chassLi power supply being 
used to supply the receiver as well. 

The T.R.F. radio tuner has a pre¬ 
selector providing the necessary se¬ 
lectivity til completely cut out 
strong local stations. 'Fhe detector 
is of the diode type and its output 
is fed into the audio system through 
a volume control. 

The audiit system utilizes resistance 
coupling lhr<iughout, except, tif 
course in the final stage where 
transformers are required. Various 
leads or taps are provided on the 
output transformers to enable con 
nection to any line or speaker. The 
input of the amplifier is arranged to 
use 2 miernphoiies or other sources, 
such as ph< no, pickuiis. A separate 
volume cortrol is pruvi<Icd for each 
input channel as well as for the 
radio input. 

Specifications are: peak output, 
35 W.: gain, 108 db.: hum level, 
—50 db.; power consumption from 
(Continucif mi paife 500) 


FARM RECEIVER 
(914) 

(Allied Radio Corp.) 

A lthough this set is called a 
i “Farm Set/* it is designed for 
use wherever power lines ai‘e not 
available. 

The receiver is a 6-tube super¬ 
heterodyne built to have the lowest 
possible current drain consistent 
with practical st^indards of opera¬ 
tion. As a result it draws a total 
of only 1.25 A. from a 6 V. battery. 
No other batUTies are needed. All 
the latest features, such as A.V.C., 
all-wave operation (17 to 565 met¬ 
ers), airplane dial and rubber- 
mounted liiNing coiiilcnser are in¬ 
cluded. Tubes required are: 1-1C6, 
1-34, 1-33, 1-32, 2-30s. The high volt- 


Low drain superhet. (914) 




Wind battery charger. (914) 


age power supply is of the self-rec¬ 
tifying, full-wave type, mounted on 
the set chas.-;is. Either a console or 
table morlel may be had. 

The recfimmendcfl method of 
charging the battery in outlying 
districts is by means of the wind- 
charger pictured above. This unit 
has an automatic governing mech¬ 
anism, which functions to keep the 
charging rate at a substantially con* 
slant value, regardless of the wind 
velocity. Thus the battery will not 
be harmed if the wind reaches a 
speed of 65 m.p.h. or more. The 
speed is kept constant by a mechan¬ 
ism which tilts the propeller and 
generator as the wind increases. 
This action does not start until the 
wind velocity reaches 20 m.p.h. The 
(CoMfmMcd on page 500) 



$elf*contdined set. (915) 


BANDSPREAD RECEIVER 
KIT (915) 

(Ellen Radio Labs.) 

ANY features are included in 
this kit, which enable the 
bulkier to construct a fine all-wave 
receiver. It is intended for all types 
of usage, such as amateur, S.-W. 
broadcast and all other types of re¬ 
ception. 

There are 5 tubes used, and either 
metid or the newer glass tubes may 
be employed. The tubes are use<l as 
tuned R.F., regenerative detector, 2- 
stjige A.F. amplifier, and rectifier. 
The set is completely self-containe<l, 
the power supply and speaker are 
mounted in the same case as the 
receiver proper. The old reliable 
and highly eflirient plug*in coils are 
use<l. The case is <jf heavy steel, fin¬ 
ished in black crackle laciiuer. 

The dial is of the dual pointer 
variety, and is illuminated. There 
are two speeds for liiniiig, the slow 
speed being used for baintspread. Ry 
the use of this sy-.-^tem the S.-W. 

(Continued on tnific 500) 



Beal oscillator. (916) 


MULTI-PURPOSE OSCIL¬ 
LATOR (916) 

A VARIETY of uses are served by 
IhU compact unit. Some of the 
uses for which it has already been 
employed are: 

A beat-note oscillator to read 
code C.W. signals on a receiver 
which is not etiuipped with such an 
oscillator. It will make virtually 
any superhet. receiver capable of 
bringing in unmodulated S.-W. sig¬ 
nals. 

As a beat oscillator for locating 
weak carriers when hunting for 
DX. This is accomplished by the 
so-called “whistle method.** As an 
oscillator to broadcast phonograph 
music or voice to your radio re¬ 
ceiver. By this same means you can 
use any ordinary broadcast set as a 
F.A. system, with a coverage only 
limited by the capabilities of the 
A.F. system of the receiver. This 
type of P.A. system Is very versa¬ 
tile since the receiver does not need 
to be tampered with in any way 
and the entire amplification is used. 
By providing a modulated signal to 
the input terminals of the beat os* 
dilator, the inlermediak- frequency 
stages of the supei‘helero<lyne may 
be lined up to peak cflieiency. 

Many other uses will probably be 
ftiund. but these are the outstantling 
ones t*<mc€ive<l, in most cases, by the 
originator of this particular unit. 

Most present-day superhets. use 
an interme<liate frequency of be¬ 
tween 430 and 500 kc. When the 
beat oscillator is once adjusted to 
the inU*rmediate frequency of your 
particular set, it will not have to he 
touched again, unless of course the 
intermediate amplifier is re-aligned. 
The only <jpcration needed is that 
of turning the oscillator switch on 
or off, as needed. 

To tune the unit to your particu¬ 
lar receiver it is only necessary to 
tune in a weak signal on the set, 
then turn on the oscillator and turn 
the tuning control until u whistle Is 
heard in the speaker. This whistle 
will then appear at every station 
tuned in, as long as the beat oscil¬ 
lator U on. It will be noticctl that 
eacli stalhm produec.s two distinct 
whistles, very close Uigether, with a 
quiet point U'tween the two which 
is callctl the zero-beat point. It is 
to this zero beat that the stntion is 
tuned, when the oscillator is Used 
as a station fin«ler. Wh<*n the cen¬ 
ter of the two whistles is ftiund the 
oscillator is turned i>IT and the sta¬ 
tion will be found to be tuned in 
exactly right. 



Circuit of the short-wav® 5-tube set using tuned R.F, (915) 




Beat-oscillator circuit. (916) 


For use with a microphone, a 
mike transformer and battery are 
needed, and a potentiometer to reg¬ 
ulate the volume is helpful, al¬ 
though not absolutely necessary. 
When a phono, pickup is used, the 
output may be connected directly to 
the input terminals, providing the 
ordinary high-impedance type of 
pickup is employed. 

Only one tube is used with this 
unit, the power being supplied from 
the set it is used with, by means 
of an adapter which is placed in the 
socket of the power tube. The tube 
is a penlagrid converter (6A7 or 
2A7) which is used both as modula* 
tor and oscillator. The so-called 
anode grid is not use<l in this cir¬ 
cuit as it was found that its omis¬ 
sion enabled a higher percentoge 
of modulation to be obtained. Be¬ 
sides the power tube a<laptcr, two 
other connections arc made to the 
set—the clip which goes to the chas¬ 
sis, an<l the other lead (signal 
wire) whiih is wrairped on the 
I.P. amplifier control-grid lead. 



Compact tube tester. (9)7) 


SELECTIVE ANALYZER; 
AND TUBE TESTER 
(917) 

(Tefft Radio Co.) 

T WO very useful servicing units, 
companions to each other, have 
just been announced. 

The Tube Tester 

Illustrated above is this new unit, 
which is very simple in construction 
and in operation, yet it will tost 
over loO tubes including the com¬ 
plete new metal line. There is only 
one adjustment to make before 
testing any tube, this being the .net¬ 
ting of the filament voltage switch. 

The rnetcM* is of the zero adjust- 
nioiit type an<l is protected from ac¬ 
cidental overload by a fuse which 
may be readily replaced without 
tools. (Contiyiurd mi pmte ,500) 


A convenient set analyzer. (917) 
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IN RE "THE TRAVELING SERVICE MAN" 

Radio-Craft, ORSMA Department: 

As a regular reader of Radio-Craft we have noticed 
from time to time, descriptions and pictures of P.A, equip¬ 
ment, which you have printed. 

We submit a picture of our truck, with the equipment that 
is carried. We have been in P.A. work for some time and 
find it a great financial help in conjunction with radio re¬ 
pairs. We will not take any of your valuable space to de¬ 
scribe our apparatus, as it is mostly standard. 

We employ a W.E. microphone in the truck with a simple 
device for changing from records to speech equipment (de¬ 
signed by the writer). Ordinarily a switch is used for this 
purpose. In our case a 5-wire microphone cable is used 
in place of the 3-wire cable generally used. On the base of 
the microphone is a push-button which is connected to a 
relay. This arrangement is very convenient because the 
announcer can pick up the microphone at any time and with 
the button, control both microphone and speech. A few diffi¬ 
culties were encountered, such as the loud click which would 
occur w’hen the relay changed from one position to the oth¬ 
er, with the mike current on. All problems finally were 
solved and the system works perfectly, now. 

(If anyone interested in this control system will write us, 
we will be glad to give them all the ‘‘dope.”) 

Nils E. Segerdahl, 
- East Nm'thportj LJ. 

Our July 1935 Radio-Craft theoretical cover subject, 
“The Traveling Service Man,” comes to life in this profitable 
sound and service truck of Mr. Segerdahl! 


ANY SUGGESTIONS? 

Radio-Craft, ORSMA Department: 

For the first time, since Fve become a member of the 
ORSMA, I feel I need some helpful suggestions. 

My job was to eliminate noise in a Philco Transitone in¬ 
stalled in a 1934 Ford sedan. The set worked fine when the 
car was standing still, whether the motor was running or 
not (over-looking some noise from the “B” motor-generator). 



Starting to drive: everything was OK until the clutch 
started to grip, the noise stopping when the clutch was en¬ 
gaged. (At this time I thought it might be static electricity 
generated by the friction of the clutch.) Driving on, the 
noise was not noticed when slipping the clutch in shifting to 
second and third. Some rough roads were tried, but caused 
little, if any noise. 

When the brake was applied the noise was there again. I 
found that the clutch pedal rubbed against the ungrounded 
metal floor piece; grounding this however made no difference. 

With the motor off, I had someone push the car and al¬ 
most every time I pushed the brake pedal the noise was 
there again! 

The owner also claimed that noise was noticeable when 
he accelerated, especially when he was going up hills, but 
it wouldn’t work that way for me. 

I grounded the brake rods, dash control rods, pedals, etc., 
but to no avail. 

(Note: I did not install the set, but it was equipped writh 
plug suppressors, generator condenser, and roof antenna, 
but no distributor suppressor.) 

(I have just learned that the noise has been evident only 
since the V8 motor was changed.) 

Would greatly appreciate any suggestions. 

Wm, Messerschmidt, 
Rutledge^ Penna, 


Mr. Messerschmidt, an experienced radio man, has en¬ 
countered a tough one. If grounding car motor to car frame 
does not do the trick, refer to “Obscure Sources of Car-Radio 
Noise,” June, 1935 issue, page 729, etc.; also, “Front-wheel 
Static,” page 738; and, “Short-Cuts in Car-Radio Service 
Work,” page 742. 


AN ORSMA BOOST 


Radio-Craft, ORSMA Department: 

As a member of the ORSMA, I wish to express my ap¬ 
preciation concerning your interest in this organization and 
I am very glad to see Radio-Craft has devoted space in its 
pages for the development of it. 

I have received my first issue of Radio-Craft and as soon 
as my subscription expires (to the 
ORSMA Bulletin) I assure you I will 
become a regular subscriber to Radio- 
... C ntftw 


This fintt sound truck 
and equipment Is 
Owned by a progressive 
radio and P.A. man on 
Long Island. A unique 
control system Is used 
for operating the 
phono, pickup and mi¬ 
crophone from a re¬ 
mote position. A re¬ 
lay is used, and the 
result is very flexible. 


Robert L. Casper, 
Box 30, 

Lloyd, New York. 


CONTINUING—"DEFECTIVE 
VIBRATORS" 

Radio-Craft, ORSMA Dept.: 

Referring to Mr. Jesse Smith’s let¬ 
ter in the Member’s Forum of the Janu¬ 
ary 1935 issue of Radio-Crafty regards 
ing the defects in various makes of vi¬ 
brators for {Continued on page 501) 
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A SCHOOL-TYPE 
BROADCAST STUDIO 

Here prospective artists and technicians are trained com¬ 
pletely in the technique of radio program broadcasting. 


T he present high standard of 
modern broadcasting technique 
makes it imperative for the owners 
of broadcast stations to employ moni¬ 
toring men, operators, and varied other 
station technicians who are thoroughly 
experienced in the operation and main¬ 
tenance of the equipment used for this 
. purpose. 

Conditions being such, it is obvious 
that if a radio student intends ultimate¬ 
ly to attain a position as a technician 
in a broadcast station, he must in some 
manner receive his preliminary training 
and experience on the same type of 
equipment as used for broadcasting and 
to have the opportunity to work under 
the same conditions and environment as 
found in the better class of broadcast 
stations. 

To make this possible, a West Coast 
school has developed a highly successful 
plan. 

In addition to conducting a technical 
radio school they also operate in the 
same building a school of broadcasting. 


the purpose of which is to train talented 
individuals in the arts of singing, dra¬ 
matics, announcing, continuity writing, 
etc. The members of the faculty in this 
division of the school are all eminent 
radio stars of the Pacific Coast who 
have had years of experience before the 
microphone and are, therefore, capable 
of supplying students with a most valu¬ 
able form of instruction. 

An artisCs cut-away section of the 
studios appears in Fig. B and it is here 
that the classes in broadcasting are con¬ 
ducted. These studios are of the most 
modern design from a technical stand¬ 
point, as well as being of architectural 
attractiveness and furnished according 
to professional practice. 

W’hile the students of the broadcast 
school use the studios to their particu¬ 
lar advantage, yet this equipment is of 
mutual benefit to the radio students of 
the technical school who are privileged 
to act in the capacity of studio and sta¬ 
tion technicians, in addition to gaining 
the most valu- (Continued on page 501) 



Rg. A. Students operate entire station. Fig. B, below. 
Cutaway view of the diversified equipment available. 
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A BROADCAST P.A. UNIT 
FOR MUSICIANS 

A new field has opened in the P.A. line—that of supplying 
musicians with sound-amplifying systems such as this one. 

CHAS. R. SHAW AND M. 



Above, the new amplifier in use as an amplifier for 
a guitar. A "crystal cell" Is required for faithful 
rendition; it's easily attached to any instrument. 


W ITHIN THE last few years 
progre.ss in A.F. amplification 
has gone forward with leaps 
and bounds. It is only within recent 
months, however, that the layman has 
had his interest awakened in this field. 
The popularity of sound systems has in¬ 


creased to such an extent as to invade 
the portals of firms which have previ¬ 
ously had no particular interest in any¬ 
thing electrical. Music concerns, inter¬ 
ested only in manufacturing and selling 
musical instruments, have gone into the 
field of audio amplification to satisfy the 
demand for it created by orchestras and 
singers. Manufacturers of guitars and 
other string instruments have had am¬ 
plifiers and microphonic devices built 
especially for these instruments so as 
to increase their tonal volume. People 
in all walks of life, as well as musicians, 
have found sound systems valuable ad¬ 
juncts for their own personal use. 

The result of this popularity has 
been to create new standards for sound 
systems. Permanent installations are 
not suitable for personal use. The out¬ 
fits used by sound engineers are too com¬ 
plicated for the average layman and are 
too clumsy to carry about. Portable 
systems are often lacking in power and 
quality. Musicians, the most critical of 
any group of (Continued on page 502) 


Below, circuit of amplifier; only high fidelity will satisfy musicians' unions. Note use of 2 Input channels. 
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155 Radio Service Data Sheet 


GENERAL ELECTRIC MODELS A82 AND A87. 8-METAL-TUBE ALL-WAVE A.C. SUPERHET. 

(All metal tubes; extended long-wave band; dual-ratio tuning drive; 7 W. maximum output; 10 in. reproducer; sentry box; "perma- 

liner” trimmers.) 



Above, the sentry box is on the left. 


The “sentry box” is the outstamlinK 
feature of this set. It contains all coils, 
the band switch, the R.F. tube VI, the 
det. 1 and osc. tube V2, and all compon> 
ents of the circuit associated with these 
units. 

Itefore starting any adjustments on the 
set. it is advisable to make certain that 
they are needed, and the use of a “service 
wand” is the quickest way to do this. 
Holes are provided in the coil shields to 
admit the wand without disturbing any 
parts of the set, so that the test is made 
under normal operating conditions. (The 
wand consists of a rod of in.sulating ma¬ 
terial having a ring of non-magnetic metaJ 
attached to one end, and a small core of 
finely-divided iron at the other.) The fol¬ 
lowing table shows what circuit adjust¬ 
ments are needed for various indications 
when using the w’and. 


End 

Signal 

Trimmer Adj. 

Metal ring 

Decrease 

None 


Iron filings 

Decrease 

None 


Metal ring 

Increase 

Decrease 

Capacity 

Iron filings 

Decrease 

Decrease 

Capacity 

Metal ring 

Decrease 

Increase 

Capacity 

Iron filings 

Increase 

Increase 

Capacity 


Holes are provided in the coil shields 
for insertion of the wand in any Ant. or 
R.F. coil. No provision is made for its 




use in any of the oscillator coils since 
these may be checked by noting the dial 
calibration. 

On all the “permaliner” trimmers used 
in this set, clockwise rotation of the ad¬ 
justing screw decreases capacity while 
counter-clockwise rotation increase it. 

Note that the full available A.V.C. volt¬ 
age is applied to the R.F. tube, while re¬ 
duced voltage is used on the converter 
and the I.F. stage. 

The volume control used in this set is 
of the dual type, but both sections are not 
used for actual control of volume, since 
R22 is used as a tone compensator by in¬ 
creasing the low-frequency response as 
the volume is reduced. The regular tone 
control, R23, may be used independently. 

Alignment of the set is accomplished 
by the usual routine. An oscillator with 
frequencies of 140 kc., 410 kc. (Rand A); 
465 kc. (I.F.) ; 580 kc., 1,740 kc. (Rand 
B); 6,000 kc. (Band C) : and 18.000 kc. 
(Band D), is needed for proper alignment, 
and an output meter must be used for 
proper results. 

The sentry box assembly may be dis¬ 
mounted as a Complete unit by removing 
the side-fastening bolts, unscrewing the 
dial-mechanism fastening nut and unsold¬ 
ering the leads to the chassis from the 
terminal strip. 


In order to remove the coil shield cans 
it is necessary to remove the band-switch 
shaft. With the sentry box removed from 
the chassis the dial gears may be disen¬ 
gaged and the shaft removed merely by 
lifting the reduction drive and of the dial 
assembly, allowing the switch shaft gear 
to pass the dial scale cap shaft. With the 
sentry box mounted in place, removal of 
the switch shaft requires removing the dial 
scale gear and cap shaft. 

Three transformers are available for use 
with different power supplies. Type A 
is for use on 105 to 130 V., 50-60 cycles, 
A.C. Type C is used on the same voltage 
but 26 to 60 cycles. Type V may be used 
on 105-250 V., and 40-60 cycles. The 
connections of the various types are 
shown on the circuit diagram. Types A 
and C are similar to the transformer con¬ 
nected in the circuit, while Type V U il¬ 
lustrated at the lower right. 

Permaliner trimmers may be replaced by 
merely removing their particular shield 
can. It is an easy matter, however, to 
remove each complete bracket assembly 
by taking out the mounting bolts and un¬ 
soldering the braid connection to the tun¬ 
ing condenser. In the case of the oscil¬ 
lator and R.F. units it will also be neces¬ 
sary to remove the connections to the respec¬ 
tive terminal boards of these units. 


Circuit diagram. The dashed enclosure at left encompasses the circuits of the sentry box. 
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IHSTRUMENTS 
COULD TALK... 



You could easily find out why each Triplett 
instrument is guaranteed to maintain accuracy 
within 2%. 

(Some are guaranteed to maintain accuracy 
within 1%). 

First the design—Tried and checked from 
every angle. 

Then the selection of material—The finest 
without reservation. 

The construction and assembly—Master 
craftsmen and factory workers with years of 
instrument manufacturing training. 

Final inspection—Checked by experts. Each 
step shouts Triplett Quality. 

Precision Without Extravagance 


TWIN Instrument 

St.indanl Combination No. 120 (Same dial 
as used in Triplett Model 1200 Master 
Volt.Ohm- M illi.immeter.) 



TU'/'V insirutnetht 

l*rieiS 

The Twin is furnished In .iny combination of standard 
3" A.C. or D.C. movements. Both are included in the 
special rectangular molded case that requires a minimum 
of space for special installation. 

Simultaneous readings can he taken on both instruments 
when connected in same or separate circuits. Prices on 
special combinations given on request. 


A /tffivl 521 —> olt -iPlitti /17 litirn,tn rtrr 

Xi*<, H7.00 

Beautiful in Appe.arance. yet Accurate to 

Body 4%". riatige a'/*". Body depth. I‘/a", scale fengih 

3'ifi". Knile edge pointers, molded Bakelitc Case. Flush 

Mounting. 

An extra large Foundation Insirument. Has lonq visible 
scale. An instrument that stands out on your test panel. 
Can be used to handle practically any values by using 
proper shunts and multipliers. Available also in projec¬ 
tion mounting. 

IMotiel 32i^’l />. C.—Milliannneter 

ll(»alrr 2Vi*t Priri*. .H i.l»7 

3'!:'' in diameter. Flush Mounting. Bakelite Case. Avail, 
able also in projection mounting. Triplelt offers a com¬ 
plete line of 2'\ S", 4" and 5" instruments. 



Model 521 


WRITE FOR CATALOQUE—SEE YOUR JOBBER 



■{ELECTRICAL INSTRUMENTS 


MAIL COU PON NOW! 

Triplett Electrical lr}strunient Co. 

162 Harmon Drive 
Blij^fton, Ohio 

Please rush your new 1936 Catalog ..... 

I am particularly interested in. .. 

Name. ..... 

Adaress . 

I City. 


Please Say That You Saw It in Radio-Ckait 


State 
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STROMBERG-CARLSON NOS. 62 AND 63, 8-TUBE HIGH-FIDELITY CHASSIS 

-wave, 0.54- io 18 me.; metal tubes; variable-width intermediate; antenna wavetrap; tuning meter [on No, 63]). 



All voltaKc readings are measured be¬ 
tween chassis and pround with a 1.000 
i»hm8-per-volt meter. The line voltage is 
120 V. fur this table. AU filament voltages 
are 6.3, except for tube V8, which is 
4.85 V. The set should be tuned to l.OOO 
kc. with no signal. The numbers over the 
columns correspond to the socket term¬ 


inal numbers which are shown on the 
bottom chassis drawing. Note that there 
wUl be no high voltage in the circuit when 
the speaker plug is removed. The tuning 
meter is used only on the No. 63 chassis, 
but the two are otherwise exactly alike. 
The variable intermediate transformer is 
used as a band widener for high fidelity. 


Tube Cap 
Type Conii4 

1 

T E 

2 

: R 

3 

M 

4 

VI 0 

0 

— 

230 

96 

V2 0 

0 

— 

235 

96 

V3 0 

0 

— 

230 

95 

V4 - 

0 

— 

0 

0 

V5 0 

0 

— 

25 

35 

V6 - 

0 

0 

250 

260 

V7 - 

0 

0 

250 

260 

V8 - 428 

405 

405 

428 

Spk. - 260 

r U 60 R 

400 

430 

430 


RCA MODEL 103, 4-TUBE A.C. COMPACT DUAL-WAVE SUPERHETERODYNE 

(Two bandst 540 to 1.500 Icc., and 1,600 to 3,500 kc.; 6-tube performance.) 


All necessary voltage information is 
given on the chassis layout diagram. The 
I.F. amplifier is aligned by connecting the 
leads of a service oscillator from cap of 
VI to chassis. Tune Cll and Cl2 for 
best output. Then feed a 1.400 kc, signal 
to antenna and ground, set receiver dial 
to 1,400 kc. and adjust C24 and C25 for 
highest output. Set oscillator at 600 kc. 
and align trimmer at rear of chassis. Dial 
reading of set should fall fairly close to 
600 kc. The short-wave band will need 


no adjustment. On the latter band the 
same oscillator coil is employed, a har¬ 
monic being used for actual reception. 
Power transformers are available for either 
25- or 60-cycIe use. The power output is 
1-9W, (undistorted), and 3W. (max.). The 
power input is 40W. at 115V. Filament 
circuit is novel in that the pilot light and 
V3 are connected to one winding, while 
all the other tubes are in scries on another 
section. (Coil resistances, in parenthesis.) 
Two of the tubes are of multi-purpose type. 


OSCKLATQM 
TO'MMtn COMO 


ftFta viCw or ChiAfrSiS 


PTT 

irr 

*«t<C ; 


: 

--.-i .* iWe 1 o, TOP s.pt 

r v^. 1 ^ P c>rc.**6ns 

Ot* 1 t 



484 


RADIO-CRAFT for FEBRUARY. 1936 






































































































































































































RADIO-CRAFT for FEBRUARY 


936 


485 


TECHNICIANS' 

JOSEPH CALCATERRA 


A special arrangement between RADIO^ 
CRAFT magazine and the publishers of this lit¬ 
erature. which permits bulk mailings to inters 
ested RADIO-CRAFT readers, eliminates the 
trouble and expense of writing to each individual 
organization represented in this department. 

2. Hammari.und 1936 Catalog. Contains 12 
pages of specifications, illustrations and prices 
on the new line of Hammarlund variable, nrtid- 
get. band-spread and adjustable condensers: 
trimming and padding condensers; R.R and I.F. 
transformers, coils and coil forms; sockets, 
shields, chokes and miscellaneous parts for ultra¬ 
short-wave. short-wave and broadcast operation. 

3. How TO Gct a Hammarlund 1936 Short- 
Wave Manual. A circular containing a list of 
contents and description of the new 16-page 
Hammarlund Short-Wave Manual, which con¬ 
tains construction details, wiring diagrams, and 
list of parts of 12 of the most popular short¬ 
wave receivers of the year. 

4. The “Comet Pro” Short-Wave Super- 
tiETRKODYNRS. Describes the outstanding fea¬ 
tures of the standard and crystal-type Hammar¬ 
lund “Comet Pro” short-wave superheterodynes 
designed to meet the exacting demands of pro¬ 
fessional operators and advanced amateurs for 
a 15 to 250 meter code and phone receiver, but 
which can be adapted by anyone for laboratory, 
newspaper, police, airport and steamship use. 

.5. Klectrad 1936 Volume Control and Re¬ 
sistor Catalog. Contains 12 pages of data on 
Electrad standard and replacement volume con¬ 
trols. Truvolt adjustable resistors, vitreous wire- 
wound fixed and adjustable resistors and volt¬ 
age dividerh. precision wire-wound non inductive 
resistors, center-tapped filament resistors, high- 
quality attentuators. power (50- and 150-watt) 
rheostats and other Electrad resistor specialties. 


Kadio-Craft Technicians’ Data Service 
99 Hudson Street. 

New York City. N.Y. RC-236 

Please send to me. without charge or 
obligation, the catalog, booklets, rtc. 
the numbers of which I have circled be¬ 
low. 

2 3 4 5 57 62 64 

67 73 74 75 76 77 

My radio connection is checked below: 

( ) Service Man operating own business. 

( ) Service Man for manufacturer. 

( ) Service* Man for jobber. 

( ) Service Man for dealer. 

( ) Service Man for servicing company. 

( ) Dealer. 

( ) Jobber. 

( ) Experimenter. 

( ) Professional Set Builder. 

( ) Amateur Set Builder. 

( ) Short Wave Work. 

( ) Licensed Amateur. 

( ) Station Operator. 

( ) Radio Engineer. 

( ) Laboratory Technician. 

( ) Public Address Worker. 

( ) Manufacturer’s Executive. 

( ) Student. 

I am a: 

( ) Subscriber ( ) Newsstand reader 

I buy approximately.of radio 

material a month. (Please answer with¬ 
out exaggeration or not at all.) 


Name ........ 

Address ........... 

City.. State. 

(Please print name and address) 

Avoid delay. The catalogs and booklets 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 
Please use this coupon in ordering. The 
use of a letter causes confusion and de¬ 
lay. 


DATA SERVICE 

DIRECTOR 


57. Ribbon Microphones and How to Use 
Them. Describes the principles and operating 
characteristics of the Amperite velocity micro¬ 
phones. Also gives a diagram of an excellent 
humless A.C. and battery-operated preamplifier. 

62. Sl’KAYBERKY VOl.TACE TARLES. A folder 
and sample pages giving details of a new 300- 
page book, containing 1.500 “Voltage Tables” 
covering receivers manufactured from 1927 to 
date, published by Frank L. Sprayberry to 
simplify radio servicing. 

64. Supreme No. 385 Automatic Tester. A 
technical bulletin giving details, circuits and 
features covering this new Supreme develop; 
ment designed to simplify radio servicing. In 
addition to the popular features of Supreme 
analyzers and tube testers it contains many 
direct-reading features which eliminate guess¬ 
work or necessity of referring to charts or 
tables. 

67. Practical Mechanics op Radio Service. 
Information, including cost, features and outline 
of le.ssons of the Frank L, Sprayberry course in 
Radio Servicing, and list of Sprayberry Data 
Sheets for modernizing old radio equipment. 

73. How to Eliminate Radio Interference. 

A handy foldtT which gives very complete infor¬ 
mation on how to determine and locate the 
sources of radio noise by means of the Sprague 
Interference Analyzer. A description of the 
analyzer and method of using it is included, to¬ 
gether with (lata on how to eliminate interfer¬ 
ence of various kinds once the source is located. 

74. Sprague 1936 Electrolytic and Paper 

Condenser Catalog. Gives specifications, with 
list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by [ 
the Sprague Products Co. for radio Service Men, 
set builders, experimenters and engineers. In¬ 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in | 
servicing receivers, is included. ' 

76. Sprague Tel-U-How Condensfji Guide. | 
A valuable chart, compiled by the Sprague Prod¬ 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am¬ 
plifiers. and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 

76. Facts You Should Know Arout Con¬ 
densers. A folder, prepared by the Sprague 
Pr(Mlucts Co., which explains the importance of 
various characteristics of condensers, such as 
power-factor. leakage, capacity and voltage in 
determining the efficiency or suitability of a 
given condenser to provide maximum filtering , 
and safety in operation. 

77. Supreme 391 P.A. Analyzer. This book¬ 
let describes the features and use of the new 
Supreme 391 P.A. Analyzer, designed to equip 
the radio Service Men to cash in on the con¬ 
stantly growing opportunities for service in 
the sound equipment and public address systems 
used in movie theatres, schools, churches, audi¬ 
toriums. etc. 

A MULTI-TUBE ADAPTER 

(Correction) 

We are in receipt of a correction from the 
author. Hermie D. Vogel, concerning Fig. lE 
of the above article which appeared in July. 
1935, page 16. The wire shown dotted should 
be omitted. 



NEW 

R E A D R I T E 
ALL-WAV E 


SIGNAL 

GENERATOR 


las? / 


• I 




Vma 



uiCoiJU 

Five Plug-in Coils cover 5 fre* 
quency bands from 100 to 20.- 
COO Kc. All frequencies funda¬ 
mentals and stabilized. Com¬ 
plete with batteries and two 
No. 30 tubes. 


DEALER NET 01 J J A 
PRICE ONLY 0I4.4U 

Model S$4-A. The new Readrite All- 
Wave Signal Generator includes all im¬ 
provements of present-day engineering. 
The use of plug-in coils permits any new 
frequency band to be added by a new 
coil. 

Extra wide scale permits accurate fre¬ 
quency settings from the large calibra¬ 
tion curves supplied. 

Besides having all frequencies funda¬ 
mentals. this new Signal Generator is 
complete shielded and tube modulated. 
Model $$4-A, complete with batteries, 
two No. 30 tubes and installed in leather¬ 
ette covered portable case with remov¬ 
able cover. 

$ 14.40 

SEE YOUR JOBBER 

Readrite manufactures all types of testers used for 
servicing Radio Sets, including Set Testers. Tube 
Testers. Resistance. Continuity and Capacity 
Testers, point-to-Point Testers and inexpensive 
Indicating Meters. 



TESTERS AND METERS 


THIS COUPON BRINGS FACTS 

RCADRITC METER WORKS, 

216 ColMge Driva, Blutfton Ohio 

Please send me full Information on Model 554-A 
Rendrile All-Wave Sienal Generator. 

CalalnlDie... 

City...-. SUte. ... 


Please Say Thnt You Saw It in Radio-Craft 
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NEW! 



Chwihsk, 

WEBSTER 


Qhiaxqo 

ACHIEVEMENT! 

A 4-Position 17-Watt Amplifier 

SERVICE MEN! Dealers! Public Address En- 
gineers! You should know all about this latest 
development of WEiBSTER-CWfdgo engineers. It’s 
the FOUR-POSITION 17-WATT AMPLIFIER. 
It is suitable for four crystal microphones or three 
-crystal microphones and one phono input. 

Compietely Enclosed Unit 

This unit is self-contained. Its entire mechanism 
is in one unir. No pre-amplifier is required. High 
gain. Output impedance is tapped from 2 to $00 
ohms. For multiple microphone and public ad¬ 
dress systems. 

Write today for complete details on the 
WEBSTER’CHICAGO 4^Position IJ^Watt 
Amplifier , , , also other P» A» Equipment* 

THE WEBSTER COMPANY 

382 $ West Lake Street ChEcagOv Illinois 

^ There’s Only ONE WEBSTER- ^ 

^ CHICAGO. It’s in Chicago! ^ 



Binding Posts 
Tip Jacks 
Male Plugs 
Female Plugs 
Low-Loss Sockets 
A-C Switches 
Tap Switches 
Terminal Strips 
Short Wave Switches 
Moulded Sockets 
Electric Eyes 

Wrile jor Latest Bulletin 


MAKING A 12-TUBE HIGH- 
FIDELITY BROADCAST 
RECEIVER 

{Continued from page 461) 

variable-mu tube, is increased much beyond its 
normal minimum.) However, it was found that 
some locals were so powerful that they simply 
“swamped" the first R.F. tube unless a volume 
control was placed in the antenna circuit. This 
w-as deemed to be an unnecessary complication, 
so A.V.C. was resorted to as a compromise. 

The negative bias voltage applied to each R.F. 
tube does not excet^l 8 or 9 volts on any but 
stations within a mile or so of the receiver. At 
this low figure of bias, the amount of distortion 
in the R.F. amplifier is negligible. The A.V.C. 
also serves to maintain the R.F. voltage applied 
to the detector at a nearly constant figure for 
all local stations. This is imp<irtant as a diode 
detector only gives linear rectification when the 
applied signal is within certain rather narrow 
limits dictated by the design of the detector 
circuit. Too low a signal input as well as too 
great an input to the diode will cause severe 
distortion. 

The output of the diode employs the "split- 
tapped" load resistor arrangement which allows 
a pair of push-pull grids to be coupled to the 
diode without the need of a coupling transformer 
or phase-inverting tube. The first A.F. stage 
was connecU*d in push-pull in order to keep 
secoiid-harmonic distortion at a very low value 
and also to insure sufficient undistorted power 
for the grids of the power stage. The inter¬ 
stage A.F. transformer is a precision device and 
will give a response flat within V^-db. from 
30 to 16.000 cycles. 

The power stage employs two 6A3s in class 
A (not A prime), with a fixed bias source 
supplied by a separate bias rectifier circuit in 
the power supply. 

The valuer of bias and plate voltage for the 
6A38 in push-pull class A are different from the 
usual values. The bias is approximately 45 V, 
The plate voltage is 250. The plate current of 
each tube should be carefully adjusted so that 
both tubes balance at 60 ma. per tube. Adjust¬ 
ing the grid bias potentiometers mounted under 
the chassis serves to balance the plate current 
of the 6A3s. 

The output transformer employed has a prim¬ 
ary impedance of 8,000 ohms, plate-to-plate. 
The secondaries are arranged to feed a 500-ohm 
device or the voice coil of any speaker from 
1.75 to 15 ohms. (Taps are provided on the 
low-impedance winding to give an exact imped¬ 
ance match to any particular speaker.) The 
output transformer has a fr<Hiuency response 
flat within 1 db. from 30 to 15.000 cycles. The 
primary winding should be made to carry 60 
ma. per leg continuously. 


The undistorted output of the amplifier is 
approximately 10 W. lower than with the "A 
prime" arrangement but producing much less 
distortion than the “A prime" system. An out¬ 
put of 10 W. is adequate for ordinary home 
use ; and the lowered distortion makes the drop 
in power output well worth while in a high- 
fidelity set. 

THE ”BAS$ BOOSTER** 

The bass booster is a 2-stage A.F. amplifier 
which has a peaked frequency response. It is 
sharply resonant in the neighborhood of 70 
cycles. When turned "up" the result is that 
the bass register is amplified much more than 
the other frequencies. This device is only for 
use when the set is playing at low-volume level. 

When operated under this condition there is 
with any receiver not compensated for the effect, 
a lack of bass response. Reproduction sounds 
“tinny." The bass booster however restores to 
a considerable extent the missing bass. It does 
this by means of an A.V.C. system connectetl 
to the power stage. On loud signals the A.V.C. 
action overbiases the bass booster and there is 
little amplification. The response of the set is 
then governed only by the regular amplifier, 
and substantially flat response is obtaineil. 
When volume is turned down to a low level the 
A.V.C. action decreases the bias on the bass 
booster and its gain increases, feeding the 
boosted bass into the regular amplifier and mix¬ 
ing the two to give a frequency response with 
the bass predominating and thus neutralizing to 
a considerable degree the low-volume thinness 
of reproduction. 

The mike preamplifier is conventional and 
needs no discussion. The two transformers in 
the preamplifier <lo not have to have as go«>d 
frequency response as thf>se of the main ampli¬ 
fier unless the u.se of a high-fidelity microphone 
for musical pick-up is contemplated. The diodes 
of the 85 preamplifier tube are used to supply 
the rectified A.V.C. voltage for the “bass 
booster." 

A concluding article will describe the power 
supply unit and also give information on the 
adjustment of the T.R.F. circuits and the 
“bass booster" ; the details concerning the high- 
fidelity reproducer system, utilizing woofer and 
tweeter units, also will be given. 

LIST OF PARTS 

One I.R.C. resistor, 3,350 ohms, H-W.: 

Two I.R.C. resistors, 50,000 ohms. V4-W.; 

Four I.R.C. resiistors, 0.5-mcg., V^-W. ; 

Five I.R.C, resistors, 1.0 meg.. ^-W. : 

Two I.R.C. resistors, .25-meg.. V^-W.; 

Three I.R.C. resistors, 0.1-meg., *>^-W, ; 

Two I.R.C. resistors. 300 ohms. Vi-W.; 

Two I.R.C. resistors, 20,000 ohms. 1 / 2 -W. : 

Two I.R.C. resistors, 10.000 ohms. V 15 -W.: 

Two I.R.C. resistors, 2 megs..’ V4-W.; 


A 



HUGH K. EBY Inc. 

scgc Hunlinq Park 

PHILADELPHIA, PChthTA. 


Please Saj/ That y‘ou Saw It in Radio-Craft 
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One I.R.C. resistor, 2,500 ohms, %-W.; 

One I.R.C. resistor, 20,000 ohms, 1.0 W.; 

One I.R.C. resistor, 15,000 ohms, %-W.; 

One Eleetrad resistor, with slider, 20,000 ohms, 
25 W. : 

One Eleetrad resistor, with slider, 5,000 ohms, 
25 W.; 

Two Ek»ctrad potentiometers, 50,000 ohms; 

Two Electriid dual potentiometers, 0.5-mef?.; 

One Eleetrad dual potentiometer, .25-me?.; 

One CornelkDubilier electrolytic condenser, 25 
mf., 25 V.; 

Three Cornell-Dubilier paper condensers, 1.0 mf., 
400 V.; 

Four Cornell-Dubilier paper condensers, .02-mf., 
400 V.: 

Eleven Cornell-Dubilier paper condensers, 1.5 mf., 
200 V.; 

Fourteen Cornell-Dubilier paper condensers, 
0.1-mf.. 400 V.: 

Two Cornell-Dubilier paper condensers, .15-mf., 
200 V.: 

One Cf>rneil-Dul)ilier paper condenser, 2 mf., 
400 V.: 

One Cornell-Duhilier paper condenser, .05-mf., 
400 V.; 

Three Cornell-Dubilier mica condensers, 100 
mmf.; 

•Three T.R F. coils, 1,7.50 to 530 kc. : 

One 3-(rang tuning condenser, 3G5 mmf. per 
section; 

Three Hammarliind air-dielectric trimmer con¬ 
densers, 50 mmf.: 

Two A.K. chokes, 30 hy., 30 nia.; 

•One A.F. choke, 50 hy.. 10 ma. ; 

*One A.F. transformer (push-pull plates to push- 
pull grids), T3 : 

•One output transformer (plate-to-plate—8,000 
ohms), T4 : 

•One A.F. transformer (single plate to push-pull 
grids), T2; 

•One transformer (tapped primary—600 ohms— 
to single-grid). Tl; 

One Na-Ald 6-prong special socket (for 6E6) ; 

Three Eby C-prong wafer sockets ; 

Four Eby 7-prong small wafer sockets : 

Four Eby 6-prong wafer sockets: 

Two Eby 4-prong wafer sockets; 

One Raythe«>n, Sylvania or RCA type 85 tube: 

Two Raytheon, Sylvania or RCA type 6FV tubes; 

Two Raytheon, Sylvania or RCA tube 6D6 tubes; 

Three Raytheon, Sylvania or RCA type 76 tubes : 

Two Ray them, Sylvania or RCA type 6 A3 tubes; 

One Raytheon, Sylvania or RCA type 6E5 
cathode-ray tube; 

•One chassi ; 

•One tuning dial. 

(•Names of manufacturers will be sent upon 
request.) 


OPERATING NOTES 

(Continued from page 471) 

RCA M-34 

T his receiver is an automotive radio set and 
this particular instrument was "dead'* as 
far as signals were concerned, only vibrator 
noise being heard in the loudspeaker. Upon 
checking the receiver out of the car, tubes 
and everything checked OK. and stations 
could be tuned in when a finger was placed 
upon the aerial plug of the receiver. Wo 
decided to put the radio set back in the car 
and upon doing so found that it was again 
dead. The aerial plug was then disconnected 
from its socket, which is fastened to tho 
aerial lead-in, and a finger was placed on tho 
plug after which stations came in fine. The 
trouble had been in the poor connection be¬ 
tween the plug and socket which connect the 
aerial to the receiver. After this connection 
was repaired by cleaning the contacts and 
pressing them tightly together, and then tight¬ 
ening the band which holds the two parts to¬ 
gether, the receiver w'orked like new. 


KENNEDY 20B 

T he complaint in this set was ‘’distortion 
and no volume.** Upon checking all voltages 
with the analyzer, I found 275 V. on the plates 
of the push-pull 45s, the other voltages being 
normal. Removing the chassis, I checked the 
voltage divider (which has each section 
marked in ohms). The 765-ohm section at 
one end of the voltage divider was open and 
upon replacing it with a new 750-ohm, 10 W. 
enameled re.«<istor, the voltage on the 4 5s be¬ 
came 250 V and the radio set worked fine. 

Wayne Storcii 


I 




This NEW Type of 

RxiniO TRAINING 


In the Fastest Moving Industry 
in the World . . . 


Here, at last, is a NEW and DIFFER¬ 
ENT type of Training that not only 
teaches you all phases of Radio Service 
Engineering work— but which equips 
you for an actual start hi business. No 
matter what kind of Radio training you 
may take, you w-ill require such mate¬ 
rials before you actually enter business. 
Sprayberry Training gives them to you 
—teaches you to work with them under 
actual Serv'ice conditions. 

Nor is that all. Never for¬ 
get that there are too 
many men of only 
mediocre 


ability in ALL lines of business. 
That is why average wages are low 
—why many men are out of work. 
Radio is no exception. But there is al¬ 
ways room—there is good pay—at the 
top of the ladder—and this is where 
Sprayberry Training is specifically de¬ 
signed to put you. It is for men who 
take Radio seriously—for those willing 
to work along sound, intensely practical 
lines to win a real future in a fascinat¬ 
ing industry with vast opportunities for 
future development. 


NO PREVIOUS EXPERIENCE REQUIRED 
— LEARN AT HOME IN SPARE TIME 

Sprayberry Training is really two courses in one. 
Besides the necessary fundamental teaching it in¬ 
cludes the famous Sprayberry Praaical Mechan¬ 
ics of Radio Service formerly sold ONLY to 
men already in Radio—many of whom had 
found their previous training inadequate for 
modern Radio needs. 

Sprayberry T raining has been honestly, 
conscientiously developed to fit you for 
a truly worthwhile place in Radio-^ 
place well above the average. It is dif¬ 
ferent from almost any other course 
you might consider. It is complete— 
modern—practical. Upon comple¬ 
tion, you have both the knowledge 

EERING EQUIPMENT Is Yours! 

and equipment to enter business 
then and there for full or part time 
profits—or to start out in any one 
of Radio’s specialized fields such 
as Sound, broadcasting, etc. Cer¬ 
tainly you owe it to your future 
to investigate—TODAY! 


SPRAYBERRY ACADEMY OF RADIO 




2548 University PI*. N.W., WASHINGTON, D.C. 

Without coat or obligation on my part plecLse rush 
complete detail.'^ of your new type of training and the book¬ 
let "My FUTURE IN RADIO.** 


Address__ RC 2/36 


STENTORIANII 

SOUND AMPLIFIER NUCLEUS 

ItEMEMDEItt 
- Hu lid your 
A m t> 11 f I c r s 
STENTOUIAN 
way—for pow - 
erful clear 
volume at low 
cost. For 8ta- 
d 1 u m s. call 
systems, 
lodces. 1) a n - 
quels, advert is- 
InK, etc. 

NrCLBI’S Includes "Pull-Push” transformer, chokes, 
audios, outputs and lettered chassis. 6-10-15-30 watt 
am pi ill era. A, AH po\ver. 2.5. 6.3 y. tubes. Also 
for mike Pre-Ampllflcrs: and battery amplifier. 

mm Send for full details and Ulus, bulle- 
■ rill -STENTOUIAN Amplifier Nuclei 

and name of your distributor. 

General Transformer Corp. 

504 S. Throop St., Chicago 
_Manufacturers of Replacement Units— 




CORNELL-DUBILIER 


COfl^OR ATTOH 

4347 BOULEVARD 

new YORK 
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^{nTRMRB 

Every serviceman from coast to coast 
knows Centralab . . , , everybody’s his 
friend and the worst thing his enemies 
can say is that he’s a mighty smooth 
article. 

Y*es , . . - he’s smooth all-right .... and 
it’s that famous non-rubbing contact 
that makes him “that way.” 

. . . . a tip from cam¬ 
paign headquarters; a 
mere handful will serv¬ 
ice practically any set 
ever made .... “better 
than ever before,” 




■Ay Serviet 



Gen^alab 

RADIOHMS SUPPRESSORS 
FIXED RESISTORS 


level veidcitv 


Operates WITHOUT PRE-AMP 
WGK IMPEDANCE—2000 OHMS 
THIS MICROPHONE IS HICK 
ENOUGH IN IMPEDANCE TO 
OPERATE DIRECTLY INTO 
GRID ... BUT NOT HIGH 
ENOUGH lONLY 2000 OHMS) 
^ TO INTRODUCE SERIOUS 
yS LOSSES IN LINE UP TO 200'. 

PeploCM condensor and crysial 
mikes Ho changes necessary 
Ehminaies mpul iranslcrmcr 
and its losses. Eliminates hum 
trouble and Iced back 


eliminates 
HUM TROUBLE 




MODEL HB-H. for 
speech ond music. 
LIST S42.00 with coup¬ 
ling, MODEL RS-R lor 
speech, but con also 
be used Jor music. LIST 
S22.QQ with coupling. 
Write for Bulletin H 


Ji 

ijFOI 


Positive, non-sliding, ball-bear¬ 
ing clutchl Will never wear out 
. . , never require adjustment. 
WILL NOT "CREEP", Tightens 
with only Vi oi clutch. Mike 
can be rotated without loosening 
clutch. SMOOTH. PNEUMATIC- 
UKE ACTION up and down. A 
model lor every purpose. WRITE 
FOR nXUSTRATED BULLETIN S. 




^MPERITE^muMny WOaOwsv mw rotn 




UKRQPHaME 


If you are interested in servicing electric 
refrigerators, turn to page 505 of this issue 
and read the advertisement on the second vol¬ 
ume of the OFFICIAL REFRIGERATION 
SERVICE MANUAL. 


MAKE THIS "RADIO" MOTOR 

(Conftfiued from page 464) 

side views of the motor. The dimensions of the 
various parts are not at all critical and will be 
determined by the size of the permanent mag¬ 
net available. The iron core for the rotor 
consists of a piece of iron rod mounted between 
the magnet poles. The diameter of this iron 
cylinder should be from to %-in. less than 

the distance between the magnet poles. (A good 
length for it is half the length of the magnet). 
Contrary to the usual motor, this core does not 
rotate but is fixed and the winding rotates 
around it. (See Fig. IB) 

The only part of the motor where special 
care must be taken is in the construction of 
the rotor coil form. A good design for this 
form is shown in Fig. IC. It is made of stiff, 
light cardboard or fibre and care must be taken 
to see that it is symmetrical. The coil form 
should clear the iron core by about i^«-in. on 
all sides. It will be seen in Fig. lA that the 
core is held in place by a pivot which must 
pass through the bottom of the form. The hole 
through which this pivot passes should be ap¬ 
proximately twice the diameter of the rod. 

To the top of the coil form is glued a short 
length of hard-rubber rod. This rod supports 
a phonograph needle which serves as the motor 
shaft. The needle protrudes through the coil 
form and its point rests in a center-punch mark 
in the top of the iron cylinder. The top of the 
hard-rubher rod is hollowed out slightly so that 
it will hold a few drops of mereury. or it is 
pivoted at the top with a second phonograph 
needle as shown in the details of Fig. 1. 

The last step in the construction is the winil- 
ing of the rotor. The more wire used, the bet¬ 
ter will be the results. The writer used 2.000 
turns of A.F. transformer wire, half of it be¬ 
ing wound on each siile of the haril-ruhber rod. 
One end of the coil is solderetl to the phonograph 
needle and the other eml makes contact with 
the commutator. One of the motor input wires 
connects to the pivot and the other lightly 
touches the commutator. The two sections of 
the coil must be separated on the bottom of the 
coil form so as not to obstruct the core sup¬ 
porting screw hole. A thin (f«>r lightness) coat 
of glue on the finished winding will stiffen the 
whole rotor and make the coil less susceptible to 
damage. 

Figure 2A shows the circuit diagram using 
a S.P.S.T. switch for making and breaking 
the current. Figure 2R shows the method of 
connecting a D!P.I).T. switch which reverses 
the current at every half-revolution of the 
rotor and giving twice the power of the method 
shown in Fig. 2A. With a little ingenuity the 
builder can design a switch which can be thrown 
w*th a very small movement of the hand. If 
a powerful station is close by, the switch may 
be eliminated and a commutator built on the 
hard-rubber rod so that a wire brush makes and 
breaks contact at the desired time as shown in 
Figs, lA and D, 

The motor huilt by the writer has been oper¬ 
ated on stations many miles away using the 
hand commutation method. 

(Mr. Hall is connected with the Physics De¬ 
partment of West Virginia University. Morgan¬ 
town, W. Va.— Editor) 



Connections for the crystal motor with single-pole 
and double-pole switch. 


A NOVEL SELF-MATCHING 
OUTPUT TRANSFORMER 

(Continued from page 464) 

tions are fractions of an ohm. Use of these 
combinations not recommemlcd since the re¬ 
sistance of the secondary winding would enter 
in to such a great extent that the efficiency of 
the transformer would be very low (about 60 
per cent). 

The. Service Man usually docs not have the 
facilities for direct measurement of the voice- 
coil impedance of a speaker. For all practical 
purposes the impedance of a voice coil is 30 


per cent greater than the D.C. resistance. Then 
to determine the impedance of a voice coil, it 
is merely necessary to measure the D.C, resist¬ 
ance and multiply this value by 1.3. 

A resistance briilge is not necessary for 
measuring the D.C. resistance of a voice coil. 
A low-range ohm meter is sufficient to give the 
necessary accuracy. The essential parts of such 
an ohmmeter are: a single dry cell, a 0-1.5A. 
D.C. ammeter, and a 1-ohm, 3-W, resistor. 

For example, let us suppose that a certain 
voice coil gives a reading of 0.55-A. on the 
ohmmeter mentioned. The D.C. resistance is 
then equal to (1.5—1) or 1,73 ohms. Mul- 

0.55 

tiplying 1.73 by 1.3, the impedance is 2.25 ohms. 
Terminals 4 and 6, from the chart, would then 
be the correct terminals to which the voice coil 
should be connected. 

In addition to being universal electrically, 
this output transformer is also universal from 
a mounting standpoint. It can he mounted on 
either of two bases, one occupying a space of 
1 ’? 4 x 2*4 ins. on the chassis and the other, a space 
of 1^x2% ins. Screw hole mounting centers in 
the former case vary from li^^xVi-in. to 
and in the latter from 1 x Vz-in. 
to ins. 

Many Service Men have found it to their ad¬ 
vantage to carry in their stock one of these 
versatile transformers because of its adaptabil¬ 
ity to a large proportion of the ra<lio receivers 
in use. 


This article has been prepared from data supplied 
by courtesy of General Transformer Corp. 


MULTI-PURPOSE SET 
ANALYZER 

(Continued front page 462) 

switch. 

The R-C tip jacks are used for resistance and 
capacity measurements. Throwing Sw.5 to D.C. 
givt^s a scale of 0*1. ma. at these posts. 

A small battery and a variable resistor may 
then he used as an ohmmeter adapter. (The 
writer is developing a "free-reference-point” 
Resistance-Capacity Analyzer, which will be de- 
scriheii in an early issue.) Five adapters are 
re(|uircd. and should he connected exactly as 
shown in the diagram, so that the pin connec¬ 
tions wdll be the same as the analyzer sockets. 
They may be made by bolting adapter sockets 
on tube bases or adapter bases. 

LIST OF PARTS 

One Jewell No. 88, 0-1 ma. meter; 

One Na-Ald No. 456E composite socket 4-6-6 
prong. Si ; 

One Na-Ald No. 477E socket 7-7 prong, S3; 
One Na-Ald socket 8 prong. S2; 

Two Yaxley No. 422 tip jacks, TC : 

Two Yaxley No. 422 tip jacks, test leads; 

Two Yaxley No. 422 tip jacks. R-C leads; 

Four S.P.D.T. toggle switches, Sw.l, Sw.2, Sw.9, 
Sw.lO; 

One D.P.D.T. toggle switch, Sw.3; 

One Yaxley No. 762 jack switch, Sw.4; 

One Yaxley No. 763 jack switch. Sw.5 ; 

Two Readrite No. 27 rotary switches, Sw.7, 
Sw.8; 

One Readrite No. 34 rotary switch, Sw.6; 

Two Electrad meter shunts, 500 ohms, Rl; 

One Electrad meter shunt. 55 ohms. R2 : 

One Electrail meter shunt, 10 ohms, R3; 

One Electrad meter shunt, 5 ohms. R4 ; 

One We.'iton lO-A. meter shunt. Rll : 

One Shallcross multiplier resistor, 4,970 ohms 
(unwind 30 ohms from 5.000 ohm precision 
resistor). R5; 


One Continental 

Carbon 

multiplier 

resistor. 

6.000 ohms. R6; 
One Continental 

Carbon 

multiplier 

resistor. 

90.000 ohms. R7 
One Continental 

Carbon 

multiplier 

resistor. 

0.4-meg.. R8; 
One Continental 

Carbon 

multiplier 

resistor, 


0.5-meg,. R9; 

One Aerovox multiplier resistor, 4.500 ohms (un¬ 
wind 500 ohms from 5,000 ohm precision 
resistor). RIO: 

One Taurex meter rectifier. RX ; 

One bakelite panel. 7x9 ins. ; 

One analyzer cable. 9 wires; 

One dual S.G. cap and lead: 

Three Radio City lU-in. pointer knobs: 

Five 7-hole 4-5-6-7S and 8-prong adapter 
sockets; 

F'ive 4-. 5-. 6*. 7S- and 8*prong adapter bases. 
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MILESTONES IN BROAD¬ 
CASTING 

(Continued from puge 457) 

AccordinR to Radio Retailing, however, 57 
per cent of all receivers now offered use regu¬ 
lar Klass tubes. About 16 per cent of all sets 
at present on the market are equipped with 
srlass tubes, but bavin? a metal-tube socket, an> 
other 16 per cent use both metal and glass tubes 
in the same chassis, and 11 per cent exclusively 
use metal tubes. 

Since the public quite definitely is *‘sold” on 
metal tubes these statistics may change tre¬ 
mendously: after all. public opinion is a power¬ 
ful force that no manufacturer dare ignore if 
he wants to stay in business. Although many 
radio dealers interviewed by the author report 
a heavy demand for metal tubes, some of these 
dealers—and. especially, those who had sold 
metal-tube sets equipped with early models of 
the new tube—because of the trouble with their 
customers concerning radio receivers which did 
not work satisfactorily, are quite biased against 
metal tubes. But this by no means indicates 
a permanent antagonism toward metal tubes. 

METAL TUBES MUST SET OLDER 

It took about 20 years to develop the glass 
tube into the precise operating devices we know 
today, and the metal tubes, even if we include 
the two or three years of experimenting before 
they were introduced, still are quite young 
products, and have plenty of time to be im¬ 
proved before reaching the age of glass tubes. 
Then again, 90 per cent more types of tubes 
are now available in glass than in metal; and 
of all those most instable yet economical and 
highly-perfected of tubes—the “multi-purpose** 
type, only one model, the new 6Q7, is so far 
available in metal. However, the tube situa¬ 
tion changes daily in favor of the metal tubes, as 
may be seen from another diagram published 
recently by Radio Retailing (see Figs. 2B and 
C>. 

In the diagram Figs. 2B and C, only 39 radio 
set manufacturers are mentioned as users of 
metal tubes against 47 claimed in the advertising 
described above; this is due to selection of only 
the more important concerns among the 115 
American radio set manufacturers. A still better 
view of the actual situation is given by the fol¬ 
lowing, Table II, published recently by the mag¬ 
azine Fortune, which indicates how the leading 
manufacturers ranked in 1934 with respect to 
set sales. 

Table II 

Proportion of units produced by manufacturers. 


Philco . 1,250.000 

RCA . 500,000 

Crosley . 300,000 

General Household Utilities . 300.000 

(mostly automobile radio sets) 

Colonial . 300,000 

(mostly for Sears, Roebuck) 

Wells-Gardner . 200,000 

(mostly for Montgomery Ward) 

Emerson . 200,000 

(mostly midget) 

G.E. 200,000 

(made by RCA) 

Atwater Kent . 100,000 

Zenith . 100.000 

Bosch . 100.000 


Total accounted for .3,550,000 


During the year 1934 there have been produced 
and sold (including 612,000 radio receivers ex¬ 
ported),—4.696,000 radio sets. Since the per¬ 
centage of sales made by the different manu¬ 
facturers during 1935 probably is about equal 
to their percentage of sales during 1934, the 
advertisement which printed the names of 47 
different manufacturers, and disregards their 
yearly output appears in quite a different light. 


READERS' DEPARTMENT 

(Continued from page 465) 

playing their outfits and hoping the Association 
will not catch up with them. Even these would 
pay if the fee were more reasonable. 

I hope you will print this so that other Service 
Men will send in their views. 

W. R. Lustin. 

TTianks ten* mufih for your conunent, .Afr. Luatin. a little 
puhlirlty niranliiiit this situation may help. 


INTERNATIONAL RADIO RE¬ 
VIEW 

(Continued from page 466) 

waveform distortion introduced by the shielding 
cage. This aerial offers possibilities for the ex¬ 
perimentally-inclined fans. 


A NEW TABLE-MODEL SET 

T he expression tnfWc model has become 
firmly associated with small sets designed 
to rest on a table, but in the true sense of the 
word a table-model set would be one with the 
set mounted in a table 1 

Such a set was described in an issue of }Vire~ 
less World (London) a short time ago. As 
shown in Fig. B, the set (a superheterodyne) 
is housed within a drawer of the table, with the 
speaker (mounted behind the chassis) facing 
forward and downward in such a way that 
closing the drawer does not affect the sound. 
The piece resembles a serving table with two 
wings which fold down flat against the sides. 


THE TELEPHONE-DIAL SET 

A new German set which made its appear¬ 
ance at the Berlin Radio Show is equipped 
with a novel type of tuning dial, in the form 
of a revolving dial disc similar to the dials used 
in automatic telephone systems. Tuning in this 
set (Fig. C) which was described in Radio- 
Handler (Berlin) is accomplished by dialing to 
a predetermined number. For example, London 
—74. Berlin—42, Rome—29, etc. Thus, to tune 
in London the listener turns the dial first to 
7, then to 4. 


A BOOK-CASE SET 

ANOTHER novelty in set design is made to 
/ \ imitate a group of books which can be set 
on a table between bookends. This set, shown 
in Fig. D, is of French origin. 

A glance at the photo shows that the speaker 
“horn** is located below the tuning controls. 
When the set is opened for use, the front drop- 
panel forms a horn-type projector for the small- 
size speaker. 


A HIGH-FIDELITY PHONO-RADIO 

A new German receiver of odd appearance 
was introduced recently and is shown in 
the photo here (see Fig. E). 

The receiver is a 5-tube superheterodyne which 
has a variable band-width adjustment for fidel¬ 
ity control. The set uses 2 dynamic speakers, 
one for the buss and middle register and the 
other, a tweeter, for high-frequency response. 

A phonograph pickup and turntable are 
mounted just below the tuning controls, within 
the “control compartment’* at the back of the 
desk. 

(This set sells for about $230.) 


AN UNUSUAL FRENCH SET 

A RECENT issue of La T.S.F. Pour Tone 
(Paris) contained a photo of a peculiarly- 
shaped cabinet which will interest many Amer¬ 
ican radio enthusiasts. 

As shown in F'ig. P, the cabinet has an 
irregular, hexagonal shape with the tuning dial 
on the front facet. On this side also are 
mountini a tuning indicator, a volume control 
and tone control. On the adjacent facets, to 
left and right, arc 2 speaker grilles, behind 
which are mounted the 2 speakers. The other 
three sides complete the cabinet structure. 

A shallow lid covers the phonograph equip¬ 
ment when not in use. 


A NOVEL RADIO-PHONOGRAPH 

T he magazine L*Anti'nne (Paris) recently 
contained several views of the novel radio- 
phonograph unit shown in F'ig. G. The cabinet 
is cylindrical in shape, with the radio set at 
the top and the automatic record changer and 
record storage cabinet in the bottom. Two 
doors in the front provide access to the phono¬ 
graph unit. Receivers are available both in 
A.C. and A.C.-D.C, types. 

(Unusual cabinet styles are featuriKl much 
more in Europe than in this country, as shown 
by this issue, and other examples in Past issues 
of Radio^Crnft.) 
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SYLVANIA 

THE SET-TCSTCD RADIO TUBE 

€> Hygrade Sylvania Corp. 1936 


Hygrade Sylvania Corporation 
Emporium, Pa. rc >2 

Please send me free, without obligation. Volume 2 
of Sylrania's ‘'Service Bints". 

Kmrlmemcr n Amateur □ Call 

Serviceman □ Kinployed by dealer □ 

Independent □ 

.Member Service Organization... 

XAME . 

ADDllKSS .... 

CITY.. STATE. 

NA.ME OF JOBBER...... 


"YOUR NEW 
BOOK HAS PUT 
MONEY IN MY 
POCKET!” 


FREEl 

Send for Your 
Copy Today 


• SERVICEMEN write us that Syl- 
vania^s new volume of Service Hints 
ean^t be beat. Send for your FREE 
copy today. 

Sylvania^s new book Service Hints con¬ 
tains practical servicing tips that have 
been gathered from successful service¬ 
men all over the country. 

You get the benefit of their years of experi¬ 
ence when you tackle tough problems. It gives 
you the easiest solution to everyday problems. 
These and hundreds of other up-to-the-minute 
service tips are contained in Sylvania’s new 
book Service Hints. Send for this valuable 
book today, and put yourself in line for mure 
and better service jobs with bigger profits. 

Get the inside dope on receiver troubles. Iron 
out your problems. Right now . . . fill out this 
coupon and send it to the Hygrade Sylvania 
Corporation. The New Volume of Service 
Hints will be sent you within a few days. 

Hygrade Sylvania Corporation- 
Makers of Sylvania Radio Tubes and 
Hygrade Lamps. Factories at Em¬ 
porium, Pa., Salem, Mass., and St. 
Mary’s, Pa. 
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Let Me Help 
You Build a 


REAL 

SUCCESS 


don't claim that EVERY 
, has taken Sprayberry train- 

..„ "big money.'' But taken by 

and larife. youMl find Sprayberry Kraduates 
forcing ahead far more rapidly than com¬ 
petitors who drift along, relying solely on 
their own resources and ideas. 

In almost every case, a modest in^vestment 
in Sprayberry training has netted handsome 
dividends. Dozens of enthusiastic letters 
prove this. 

GET ALL THE FACTS! 

Let me tell you about this modem course 
designed exclusively for forward-looking 
servicemen. This information will cost 
you nothing and* as it has already done for 
BO many others, may point the way to a 
better, brighter future in the ^ork to which 
you are devoting your life. Send the cou¬ 
pon NOW! 



F.L SPRAYBERRY. 


2548 Univsrilty Pl„ H. W,. 
Washington, D. C. 


Without cost or obligation, plesBe 

-idirriNr. profits and kff 

BKKVIPINO." 


Rend your book 
ICIKNCY INTO 


Name 

Street 


Address ---...•■un..-^...™.RC2/36 


SSRAVBERRV’S PRACTICAL 
MECHANICS SERVICE 


WRIGHT-DeCOSTER 

Port-A-Case 



Model 890 

This handsome ruggedly constructed car¬ 
rying case complete with a large Model 790 
—10" D.C. Wright-DeCoster Speaker 

For Only I'st 

OR 

Make it an A.C. Speaker by using a 
Model 470 field supply at the re yn 

low additional list price of . . 

There is plenty of extra rtK>m in the 
Port-A-Case for the field supply and a 
small amplifier besides. 

Write for catalog giving full description 
and showing our astonishing prices for the 
Port-A-Case Complete with the dilTei'ent 
12" Speakers. 


Remember the quality 
always remainsthesame 


Huy through the Wright-DeCoster dis. 
tributors. You will find them always anx¬ 
ious to cooperate. 

WRIGHT-DECOSTER, Inc. 

22S1 UnivOTsity Av«. St. Paul, Minn. 


WAR-TIME USES OF 
RADIO 

(Continued from jtoge 467) 
found itself encircled by Kngllsh battleships! 
These stations, euuipped with very selective 
and extremely sensitive receivers, were able 
to receive communications transmitted from 
ship to ship, while the German High Sea Fleet 
was still lying at anchor at its base at Wilhelms- 
haven. 

Although the cautious Germans used tiny 
buzzer transmitters for these communications, 
super-sensitive receivers at the English "SWS” 
(Shore Wireless Station) posts were able to re¬ 
ceive these important communications. (Some 
of the receivers employetl as many as 20 tuned 
K.F, stages in cascade, all simultaneously oper¬ 
ated by a single control (or **joy-stick” as it was 
popularly termed), 

LOCATING SUBMARINES AND 
ZEPPELINS 

These SWS stations (ereett'd and operated by 
the English Intelligence Service) also employed 
excellently-functioning direction-finding devices. 
German submarines which sent their reports by 
radio to their base and received instructions by 
the same means were under constant surveillance 
by crews at the SWS stations. Experienced 
observers were able to recognize a certain sub¬ 
marine or airship, even when it chang^ its call 
signal, by peculiarities in the tone of its trans¬ 
mitter or by a characteristic dash in the send¬ 
ing of its operator. An extra-long dash, or a 
skipped dot accounted for the detection of many 
submarines, which otherwise might have gone 
unrecogniz«I for a long time. The Intelligence 
Service would endeavor to decipher the coded 
messages, while the staff of the dirt*ction-finder 
squads plotted the exact position of the sub¬ 
marine under surveillance. This knowledge of 
the submarine's exact position enabled the neces- 
sary action to he taken, in order to destroy it, 
and thus avoid the threatened cutting off of 
England’s fo<Ml supply. 

A particularly exciting job for the staff of 
the SWS stations was the detection of Zeppelins 
before and during a raid over England, espe¬ 
cially towards the end. 

When these great airships were attackwl. and 
in adversity, their distress signals in many in¬ 
stances were transmitted in a comlition of agita¬ 
tion which left only a feeling of pity for the 
brave Zeppelin operators who must have known 
that in a few minutes their lives would be lost. 

All this excellent radio work between 1914 and 
1918 was accomplished in spite of limited knowl¬ 
edge concerning amplification by electron tubes. 
Since then, radio technique has made tremendous 
strides, and superb equipment is available today 
for signal interception and direction fimiing. 

Hut since the war many fundamentals of war 
tactics, and also many methods of applying radio 
communication have been changed and improved, 
and even at the present time there is discussion 
among militarists about further improvement of 
War tactics. But regardless of the opinion of 
Ihe different groups which favor the ‘ dynamic 
tactic.” (tanks, armoretl cars, etc.) or of the 
countergroup which is in favor of the “static 
method of fighting a war” (trenches, etc.), all 
of them recognize the importance of a properly 
functioning communication system. 

(A favorite trick to confuse the adversary 

Direction finding and radio outfit of the Berlin 
Airport. The officer on the left turns the loop 
antenna mounted above the roof. The officer on 
right tunes the aircraft receiver. The receiver 
shown in the center is installed in a cast-iron cab¬ 
inet and covers the wave range from 15 to 30,000 
meters. 



was to send out powerful, broadly-tuned signals 
that interfered with regular messages by pro¬ 
ducing an unintelligible "hash” at the receiver— 
“jamming the ether” it was called. 

Present advices seem to indicate that the new 
Armstrong system of amplitude-modulated trans¬ 
mission will prevent such "jamming” of signals, 
in future.) 

WAR GAM ES INDICATE RADIO 

limitationT “ 

To v^'hat an extent radio communication is 
applied today in modern warfare is indicated by 
the fact that during the great Fall maneuvers 
of 1935 in upper New York Stale, 268 short¬ 
wave transmitters were employed by the U.S. 
Signal Corps to transmit and receive the com¬ 
mands directly or indirectly sent by the main 
station at the headquarters in Pine Camp. If 
we consider the small area which Was selected 
by the General Staff for this struggle between 
the RED and the BLUE armies the tremendously 
difficult task of the radio operators of picking 
out the assigned wavelength from the great wave 
mixture is easy to understand. 

Generals who have a reputation of always 
asking technicians for the solution of seemingly 
impossible problems (and—strange as it may 
—always getting their wishes fulfilled in 
the course of time) had their own opinions about 
these maneuvers, and about the operation of a 
great many radio stations in a relatively small 
sector. 

says general fox CONNER : 

General Fox Conner (commander of the First 
Army) for example, at the end of these field 
maneuvers, made some caustic comments about 
the efficiency of radio communication for war 
purposes. The General stated in part; Per¬ 
sonally, I think we have gone perfectly wild on 
the subject of radio. We are spending an awful 
lot of money on radio, I think it should he cut 
out and spent on laboratory work for develop¬ 
ment of telephony and other forms of com¬ 
munication.” 

These comments of General Conner, who is 
known to he one of our most able army leaders 
aroU3e<l a great deal of discussion among radio 
enthusiasts, since radio seemed to them as valu¬ 
able to a modern army as airplanes and tanks. 
The radio industry, however, kept absolutely 
quiet concerning these remarks, and it was only 
some sarcastically-inclined radio engineers who 
could not refrain from pointing out that the 
Army could hardly blame the airplane industp/ 
for their misfortune during the fight over air¬ 
mail contracts, merely because private organiza¬ 
tions did the job much more efficienUy. 

Instead, this experience with the airmail con¬ 
tract fight has renewed the lesson of the great 
war—that the army is not responsible for its 
misfortunes, even the best pilot cannot fight 
against nature, since the air weapon is very 
much dependent on weather, an experience also 
confirmed by the last maneuvers in England and 
FVance. But the air weapon is not alone in 
having limitations: the seemingly invincible 
tanks also are limited in their use. 

A bitter lessmi in this respect was recently 
received by the Italians who saw their "carro 
veloce” (a mcilium-heavy type of tank, equipped 
with especially heavy machine guns), made de¬ 
fenseless through the use of quite simply-con- 
slructwl lion traps. We know furthermore from 
statistics that of 100 soldiers poisoncvl by gas 
only 1.73 have dieil against 24.65 per cent of 
those who were woiinde*! by other weapons. We 
kiH^w also that a great many soldiers killed by 
gas were mem he/s of the army which applied 
the gas (because of change of wind, etc.). If 
all these modern implements of war have their 
limitations, then how can we expect perfection 
frftm radio? 

General Fox Conner may be right in his critic¬ 
ism if he condemns the exeiuttive use of radio 
as a means of communication. It is a recognized 
fact that the so-ciilled “Schrott effect” and the 
“thermal agitation” limit the sensitivity and 
thus the efficiency of a receiver. Also, the 
selectivity is limited hy the demand of the armies 
that their stations must l>e easy to operate and 
light in Weight. Therefore, it is not the tech¬ 
nicians but physical phenomena such as snow, 
rain and thunderstorms which interject their 
veto against the* desires of Generals. No reason¬ 
able radio technician denies the important role 
of the telephone in war, hut still there are some 
new means of radio communication in develop¬ 
ment which may be very useful as substitutes 
for telephony by wire. 
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DECIMETER WAVES 

As reports from Europe irulicatc, the English, 
German an»l Italian armies are at present very 
busy with experiments on wavelenf/ths beUnv 
1 meter. These wavelengths (often termed 
“decimeter waves”) are limited to a rantre that 
extends only the distance which the eye un¬ 
obstructed by earth curvature, etc., can see. 

Tht*se waves have the additional a<ivantage 
that a tremendous number of these ultra-ultra- 
short-wave transmitters can be operated very 
close to one another without any mutual disturb¬ 
ance. Interception or interference is possible 
only by cutting into the straight line between 
transmitter and receiver, and even if this were 
accomplished the interception could be detected 
at once due to fading caused by the “electrical- 
shadow” of the interceptor. Even though some 
of the frightful stories distributed by the Italians 
about these decimeter waves are not true, it is 
nevertheless sufTicicntly promising for the army 
to pay much attention to decimeter waves. 

GENERAL HARBORD ON WAR- 
TIME radio 

What Generals (who are not disappointed by 
the results of army maneuvers) think at a time 
of calm about radio may be learned from part of 
a statement made by General Harbord. who 
said; “For one great problem which had before 
never aris<n in any big war, radio supplied 
a solution which could not have been offered by 
any other means of communication now known— 
that was, in providing contact between aircraft 
in flight and the ground. The commander can 
send aloft observers before whom distant battle¬ 
grounds lie revealed as the smaller fields of 
antiquity were to the man on a high hill. But 
the use of the invaluable knowledge which the 
observer may have gained usually depends upon 
its itistantan€K>us transmission to his commander. 

MODERN WAR RADIO DEVICES 

Since mobility therefore is one of the funda¬ 
mental demands asked of radio stations to be 
used by the army, the light-weight radio unit 
is the standard e<iuipment of all armies. Most 
of these radio stations used at present are of 
the so-called knapsack type. One box contains 
the transmitter, a second one the aerial supports 
and the antenna wdres. The current source is 
often a pedal generator also transportable like 
a knapsack. It takes only a few minutes to 
make such a station ready for operation, and 
even less time to make it again transportable. 
In addition to these universal stations with very 
large wave ranges there are also short-wave 
stations in use. Most of these arc crystal con¬ 
trolled, with a simple switch to change wave 
range and crystals. A tiny antenna, often of 
the umbrella type, is used for reception and 
transmission. These stations are light enough 
to be carried by one man. A small box con¬ 
taining an F:dison storage battery, and a high- 
voltage dry battery are uswl as current sources. 
The station w carr:e<l on the back w’ith the 
small battery box in one hand. 

Some of the most interesting post wartime 
developments are the new antennas used by sub¬ 
marines for radio transmission while the boat is 
under the sea level. Despite the fact that this 
seems quite contrary to all that we know about 
the propagation of radio waves, according to a 
dispatch from London to the Nevf York Times, 
the new German submariners recently put In use 
are e<iuipped with such antennas. 

At the second Annual Marine Exhibition in 
New York, November 1935, a new receiving ap¬ 
paratus for the reception of weather maps, 
printed matter, etc., was displayed by RCA to 
be used for the transmission of radio facsimile 
to flying airplanes or ships at sea. There also 
are available in Europe radio facsimile trans¬ 
mitting units of spe<‘iaL light-weight design for 
use in airplanes to instantly send to the ground 
maps and ])hotos made in the airplane. 

REMOTE CONTROL 

Remote control by radio has been demonstrated 
and was even actually applied during the World 
War. Since it is today a general custom to send 
commands to tanks, airplanes, battleships, etc., 
by means of radio, it does not seem fantastic 
that some day not only torpedoes, but also all 
types of m^ibile craft will be directed by radio, 
replacing the human brain with an electro¬ 
mechanical one. Many seemingly impossible 
devices are still in development, others of which 
we do not even dare think may be ready for 
Practical application, tomorrow. 


The DIRECT-CONTACT, CARBON 


VOLUME CONTROL With 
ONLY ONE MOVING UNIT 

S IMPLICITY is the keynote of Electrad design—sim¬ 
plicity which performs efficiently without waste 
motions. 

Direct floating contact on the carbon resistance element, 
with only one moving unit in the entire assembly, mean 
freedom from mechanical complications, longer life and 
more positive, finer variation of ament regulation. 



CfimpU-tr mecham}>fn of thr con- 
irU, Jthitwino Mtraioht‘path travH 
of Contact shoe <m rviOance 
flnntul. 


The resistance element is permanently fused to the flat 
outer rim of a warp-and-wabble-proof Bakelitc ring. The 
special-alloy floating contact is self-cleaning—polishes 
the carbon to icy smoothness—keeps it clear of dust. No 
skipping, leaping or stuttering to make noise. 

blearad individually tests each volume control for noise before 
it leaves the factory, and unqualifiedly guarantees trouble-free 
performance. Use an tlearad in your next service job. 



Cnmplttf Control, skotrinff jifw 
lvi>C poict r Mtritrh iuterchangrabta 
Urith Btandard end coeer. 


RESISTOR SPECIALISTS 

Featuring :— Quiet Carbon Volume Con¬ 
trols, Vitreous Resistors, Truvolt Resist¬ 
ors and Power Rheostats. 



IFr/Vf Dept. RC-Z for New Calulog 


New 100-Page 

VOLUME 

CONTROL 

GUIDE 

FREE, if you send us 
the flap (part shotting 
specification and resist¬ 
ance) from any new- 
type Elearad Carbon 
Volume Control carton, 
together with your busi¬ 
ness letterhead or card. 


Address: Dept, RC-2 



These Splendid Books 




Think of ifl 2 books 
full of invaluable in¬ 
formation, to be had 
for just the mailing 
costs! One with 20 
complete transmitter 
designs including 12 
tested transmitter RF 
section designs and 8 
modulator and speech 
amplifier designs. Cir¬ 
cuits, complete parts 
specifications, induct¬ 
ances, etc. all includ¬ 
ed. 

Ten complete designs for 
public address amplifiers 
in the other book. It In¬ 
cludes one for every pur¬ 
pose, from 3 Watts to 30 
Watts output, with complete parts lists for each. 

These books should be in every amateur's technical library. They are invaluable for reference 
purposes. Just 22 cents in stamps brings them both to you. Send for your copies today. 

STANDARD 

„ TRANSFORMER CORP. 

856 Blackhawk Street, Chicago, Illinois 


mnii THIS coupon! 


I STANDARD TRANSFORMER CORPORATION. 

I Dept. C, 856 Blackhawk Street, Chicago, 111. 

I am enclosing I2c for Transmitter Manual. 

I am enclosing 10c for Amplifier Manual. 

Name . Address ... 

City . State . 


FREE! 
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GRASP IT-SERVICE DEALERS! 


1936 OPPORTUNITY/ 
TO OWN FINE ^ 
SHOP EQUIPMENT 

FREE 

OFFERED BY 
NATIONAL UNION 




W 


RESOLVE NOW 

To take advantage of 
National Union free shop 
eauipment offers. Remember, 
when you handle National 
Union radio tubes you get 
the benefit of a superior 
quality product plus pre¬ 
miums of fine modern 
service instruments. 


•NATIONAL UNION RADIO CORP. OF NEW VORK; 

!S70 LEXINGTON AVENUE, NEW YORK, N. V.i 

■-- 

J Wii*« your 1*1 •pee/el eeulpmeiH opportunity for J 93Sf I 

* U 





Analyzer & 
Resistance 
Tester— 
Latest 
Design— 
YOURS 
Without 
Extra Cost 


Get Into a Line 
Where There's 
Action—Every Day— 

And a Payday Every 
Week—You Be the Boss! 

Right now white h«inlredg are 
looking for work where there 
Isn't ony. the radio service 
flcM can use trained men. 

With the proper training and 
the necessary equipment, you 
can enter this field and make 
a eonifortahle living. We In* 

clmle with our course this modern sot analyzer and 
troiihle shooter without any extra charge. This 
piece of cqulianeiit has i>rove«l to la* a vahiiihle 
lielp to our memlM'rs, After a brief ixtI'mI of iriiiii' 
InK you mn take the set analyzer out mi aervire calls and 
really fojiipeie with "old itniers," We show you hmv to 
wire shortwave receivers—analyze and repair all type^ of 
radio sets—and many other profitable Jotis can lie yours. 
Teachinft you this 1 nicrestInff work U oiir business and we 
have provided ourselves with every fa. iUiy 
’ learn qulckiy yet thcrouRhty. If you possess averafte intelH- 
cence and the desire to make real progress on your own 
merits, you will be Interested. 

ACT NOW —MAIL COUPON 

Start this vary minute! Send for full details of our Dl«n 
free booklet that eiplains how easily you can rash m cm 
radio quickly. Don't put It offt Writ* today. SEND NOWl 


; RADIO TRAINING ASSN, of AMERICA 
• Dept. RC-62, 4513 Raveniwood Ave., Chicago. 111. 

; Gentlemen: Send m* details of your Enrollment Plan I 
5 and Information on how to learn to make real money ■ 
■ In radio quick. " 


Address... 


; City... 


TESTING METAL-TUBES SETS 


cept that it does not have a triode or pentode 
section in the same envelope. Also there is a 


WITH PRESENT EQUIPMENT 

(Cotiftnued from pape 463) 

ADAPTING ANALYZER TO SET 

Most analyzers can easily be modified to test 
receivers using metal tubes. This can be d«>ne 
by using two adapters. One fits onto the plug 
ordinarily inserted into the receiver socket. 
Figure IB shows this adapter which is used with 
a 7-prong plug and fits into the octal socket 
regardless of the number of base pins the tube 
has. 

The adapter allows the ordinary 7-prong plug 
to fit into the octal socket. Note that no con¬ 
nection can be made to chassis through the 
shield pin contact, since we do not have an 
8th pin or a 9th wire in the cable. This ground 
connection is not essential in testing. 

ADAPTING TUBES TO ANALYZER 

We now have the analyzer connected to the 
receiver using metal tubes. Now we have to 
connL-ct the metal tube to the analyzer. This 
can also be done with an adapter. An adapter 
is on the market, which will plug into a standard 
7-prong socket and an octal base tube will fit 
into the adapter. This adapter is shown in 
Fig. lA. This adapter will take any octal-base 
tube regardless of the number of base pins. 

This is the simplest method and merely re¬ 
quires the purchase of two adaptors. A more 
satisfactory way will be to purchase a 9-wire 
cable and adapters. Eight wires of the 9-wire 
cable are connected to the corresponding former 
CiFntacts of the 8-wire cable. The 9th wire 
should then be connecter! to a tip-jack. If the 
analy 7 .«*r has a ground or a chassis connection, 
connect this wire to this ground connection. 
Otherwise mount a special tip-jack at some con¬ 
venient point for this connection. 

The 9-wire cable should be connected to an 
octal-base plug which will fit directly into metal- 
tube sockets. 

Adapters will then be used to connect the 
plug into ordinary 4-, 6-, 6- and 7-prong 

sockets. 

If your analyzer is of the type which has a 
socket on its panel for plugging the analyzer 
cable in. instead of connecting the wires direct 
to the sockets, the plug and socket should be 
changed to the octal-base type. 

An adapter w'ill also have to be used to plug 
the octal-ba.se tube into the 7-hole socket of 

the analyzer. (If room permits, an 8-prong 

socket may be used to eliminate this adapter.) 

Another difference in the metal tubes is in 
the arrangement of the base pins. The tubes 
have been constructed so that they will all fit 
in the 8-prong socket, even though the tube 
has only 5 prongs. See Figs. 1C and D. Fig¬ 
ure IB shows the base pin arrangement for 

the 6A8: Fig. lA, the base pin arrangement for 
the 6C5. Both drawings are bottom views. 
Notice that both tubes will fit in the same 
socket, the 6A8 having a prong for all 8 holes. 
The 6C5 will fit in the same socket, but two pin 
h(des will be empty. 

This makes a universal numbering arrange¬ 
ment possible. This must be remembered 
when testing these circuits. Otherwise you may 
not connect your meter to the desired circuit. 
You will find the heater and cathode connec¬ 
tions for these tubes to be the same with very 
few exceptions. However, the plate and grid 
connections vary with nearly every tube. You 
will have to consult the tube base connections 
for each type tube when testing these circuits. 
This will, of course, require a free point-to- 
point analyzer. 

These tubes also have a smaller control-grid 
connection on the top of the tube. However, 
clips may be secured which will fit either tube. 
You can also get clips for connecting the clip 
from the set to your analyzer plug. 

These are the main differences you will notice 
in the physical construction of the tubes. 
However, the interior elements have been im- 
pr«ve<l to some extent. Although some of the 
metal tubes are very similar to glass tubes 
which have been manufactured for some time. 
These changes in tube characteristics are 
going to give you some changes in readings 
while testing these circuits. 

6H6 TESTING DATA 

There are two tubes, and one in particular, 
which are quite different from any tubes made 
lief ore. The first is the duo-diode 6H6. It is 
practically the same as former diode tubes, ex¬ 


separate cathode for each diode, while previ¬ 
ously these diodes have had a common cathode; 
remember this, since in many circuits using tliis 
tube, the cathodes are not connected together. 

One manufacturer uses this tube as a full- 
wave rectifier for the detector. In some models, 
this is used also for A.V.C. action, and in 
others, a second 6H6 is used for A.V.C, The 
latter idea is shown in Fig. lE. 

Another manufacturer uses one diode for de¬ 
tector and A.V.C. and the second diode to 
furnish bias for the controlled tubes when tuncfl 
to a weak station or to no station. This cir¬ 
cuit is shown in Fig. IF, 

6L7 TESTING DATA 

The other tube is the 6L7. It is the biggest 
change from the oldeF--type tubes. It has been 
designed as a first-detector, using a separate 
oscillator. This tube has two control-grids which 
will affect the plate current. However, these 
control-grids are shielded (by an interpose<I 
grid) from each other. A typical circuit is 
shown in Fig. IG, 

Testing this tube as a first-detector will not 
vary much from your tests of a 6A7 or 6A8. 
However, this tube is likely to be used in many 
unusual circuits. Due to these two separate 
control-grids, this tube will have many uses. 
It may be used very effectively as an R,F. ampli¬ 
fier with the second grid for A.V.C. This 
might mislead you while testing the circuit. 


This article has been prepared from data 
supplied by courtesy of Sprayberry's Prac¬ 
tical Mechanics of Radio Service, 


2 NEW METAL TUBES 

(Cotitinucd from page ^6S) 

6Q7 

The triode-section is a high-mii tube designed 
for resistance coupling. The coupling resistance 
may be any value up to approximately %-mog. 

The two diode units are independent of each 
other and the triode unit (except for the com¬ 
mon cathode sleeve). The diode units may be 
used either as a half-wave or full-wave rectifier, 
or a half-wave rectifier with the other unit used 
for delayed A.V.C. 

The same external plate resistance values may 
be used with the 6Q7 tube as with the type 75 
tube. The bias should be about V^-V. more 
with n 250 V. supply and U-V. more with a 
100 V. supply than would be used with the 
type 75 tube (shell tied to the cathode or 
ground). 


{Couthiiad from page 463) 

0Z4 

and filtering commonly used to eliminate vi¬ 
brator noise will usually be sufficient. 

The 0Z4 is filled with a permancftt gas rather 
than a vapor filling. The tube characteristics 
are independent of the surrounding tempera¬ 
ture. 

The 0Z4 has the same external form and di¬ 
mensions as other tubes of the metal line. How¬ 
ever, in this tube the metal shell serves chiefly 
as container and electrostatic shield for the 
glass bulb, which is reguired to insulate the 
contained ffas from tke grounded shell. 

Leading manufneturers of vibrator-"B” units 
for cur-radio receivers are enthusiastic about 
the performance of the 0Z4 in service tests 
which have been running for several months. 
It is said that synchronous vibrator rectifier ef¬ 
ficiency can be had with the 0Z4 and a simple 
non-synchronous rectifier. 

The 0Z4 is rugged and has no filament to 
break or burn out. It is expected to simplify 
the powrer supply problem for many car-radio 
set receiver manufacturers during the coming 
season. The base of this tube is a standard 
octal type. 

Operating Conditions and Characteristics 

D.C. output voltage . 300 max. 

D.C. output current, 30 min. 

75 max. 

Peak plate current, ma....-.200 max. 

Starting voltage .300 min. 

Voltage drop (dynamic)... 24av'g. 


This article has been Prepared from data 
supplieil by courtesy of Raytht*on Production 
Corp, 
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THE RENODE 
A NEW GRIDLESS TUBE 

(Continued from page 468) 

trodes, which must aRain absorb a certain 
number of electrons varyinR accord ins: to the 
deflection. As the beam is “ordered" so that a 
very insignificant number of electrons are causrht 
by the defli’ctors when these are at zero poten¬ 
tials. an increase of the total number of elec¬ 
trons cau£rht by the deflectors will practically al¬ 
ways result when an R.F. current is applied. 

The momentary number caufrht is a function 
of the rise and fall (fluctuation) of the R.F. 
voltaf^e. and condenser C2 will be charged to a 
value depending on the momentary value of the 
controlling voltage; i.e., the voltage of condenser 
C2 will vary according to the modulations of the 
incoming R.F. voltage. 

Besides the R.F, controlling voltages we thus 
get impressed on the deflectors a negative po¬ 
tential that numerically varies with the R.F. 
modulation, creating in the space between the 
deflectors a negative electric fleld that counter¬ 
acts the positive field from the intensifier, and 
thus permits less electrons to get through to the 
plate. 

OBTAINING DETECTION 

The plate current therefore will vary with 
the R.F. modulation: i.e.. an increase of the ap¬ 
plied R.F. voltage will result in a decrease of the 
plate current (or detection). 

Since in this arrangement the R.F. voltages on 
the deflectors at any time will be numerically 
equal but of opposite polarity, it is obvious that 
none of the R.F. oscillations in the input cir¬ 
cuit will be carried over to the plate or in- 
tensifier (auxiliary plate) circuits. In plainer 
language: we get rid of those annoying tend- 
ences to instability in the following A.F. stages, 
80 familiar with conventional grid-controlled 
tubes. 

The situation is different if w'e hook the 
Renode up in a circuit like that illustrated by 
Fig. 2B. In this case the R.F. voltages applied 
to the deflectors are both equal in value and 
polarity, which condition naturally sets up R.F. 
currents in the plate and intensifier circuits, 
varying in concert with the incoming signals. 

In both diagrams the tube works as an "or¬ 
dered beam"; however, in hookup A the beam 
moves brush-like, alternately towards either de¬ 
flector plate, while in hookup B the beam 
“swells" in the middle, so to speak, and widens 
out toward^) the plates, as depicted in FMg. 1. 

CHARACTERISTIC CURVES 

With a view to further elucidating the be- 
behavior of the Renode a few characteristic 
curves drawn by the inventor on the basis of 
laboratory experiments are shown. 

Figure 3A shows the detector characteristic of 
the Renode (A) as compared with an ordinary 
R.F. pentode (B). The grid leak in both cases 
was 2 megs. (The readings on the vertical 
axis, left, are for the Renode, those to the right 
for the pentode; the units are in centimeters— 
i.e. readings on a large scale by means of a 
mirror-galvanometer—and they indicate relative 
values of deflector-currents plotted against in¬ 
put R.F. voltages at zero per cent modulation. 
To convert centimeters to incheSt multiply the 
former by 0.3937.) 

Figure 3It shows the total amplification of a 
Renode (A) as compared with that of an R.F, 
pentode (B>. Input voltage (abscissa) in mil¬ 
livolts at 30 per cent modulation is plotted 


against output in volts. 

In Fig. 3C. is shown the selectivity curve for 
a Renode (A) and a pentode (B) working in 
identical tuning circuits. For the sake of clarity 
both curves are reduced to a peak of 1 V., but 
actually the Renode curve had its peak at 4.6 V., 
while the pentode reached only 3.75 V. The two 
dotted lines denote values of voltage obtained at 
a band width of 10 kc. For the pentode we find 
a voltage of 0.77-V. but the Renode yields 0.47-V. 
or 61 per cent less than that of the pentode. 
This spells: bcffcr selectivity. 

THE PATENT SITUATION 

A peculiar condition surrounds the develop¬ 
ment of the Renode, as explained below. 

Initial experiments on the Renode were started 
some 6 years ago by A. Schicimann Jensen, a 
Danish engineer and radio editor. When, after 
2 years, the fruits of his efforts were brought to 
the attention of the Radio Board of the Danish 
Post Office, which controls broadcasting in Den¬ 
mark. the Radio Board secretly granted him a 
large sum to support further work. Some weeks 
ago he concluded his experiments and placed 
before an audience of experts (led by the chief 
engineer of broadcasting)—the Renode tube. 

The Renode timed its appearance on the mark¬ 
et at a psychological hour when the whole Scan¬ 
dinavian (Denmark. Norway. Sweden, and even 
Germany) radio industry is combining in a fight 
against the international tube and patent trusts. 

In addition to the high prices for tubes (an 
American 60c tube sells in Denmark as a result 
of trust manipulations, for about $5,001), of 
which about million are imported annually, 
the national receiver-production in Denmark has 
been liable to payment of considerable royalties 
to holders of certain vital patents. It is utterly 
impossible to build a modern tube set legally, 
unless sanctioned by the Dansk Radio Union 
(comprising 38 companies manufacturing radio 
equipment in Denmark), which, until now has 
had complete control of set production. Now, 
however, with the advent of the Renode. four of 
the larger manufacturers have withdrawn from 
the Union, and are pinning their faith on the 
new tube! 

The Norwegians are in much the same fix as 
the Danes, as far as tube prices and patent 
licenses are concerned. In addition, broad- 
ca.sting is having a very tough time in Nor¬ 
way right now, since the mountainous country 
necessitates a large number of comparatively 
powerful broadcasting stations. But the build¬ 
ing and expansion of such a network, to serv¬ 
ice only 175,000 listeners, who pay an aggre¬ 
gate license fee of about 3 Vi million kroner 
annually, is very expensive. In an effort to ac¬ 
quire more revenue an attempt was made to 
increase the number of listeners by designing a 
very inexpensive radio set—a Norwegian edi¬ 
tion of the German "Volksempfanger," or All- 
Peoples Receiver. However, real production has 
been withheld simply because the broadcasters 
are openly afraid that the international tube 
and patent firms will hamper the practical de¬ 
velopment by taking their toll on tubes and pat¬ 
ent licenses. 

We find in Sweden that the association of 
Swedish radio manufacturers is having a terrific 
battle with the tube firms, which are alleged to 
have attempted to exercise a regular dictatorship 
over the industry. 

So, if the international trusts do not succeed 
in buying the Danish Renode people out—and I, 
for one, am perfectly satisfied they will not give 
in—it should be obvious that the Renode spells 
war on all other tube firms. 




This versatile all-round high-fidelity combina¬ 
tion tuner-amplifier unit was designed and 
built by LAFAYETTE Engineers in their labora¬ 
tories exclusively for us. A single steel case 
contains a COMPLETE portable sound system, 
preamplifier, 3-channel mixer and high-fidelity 
radio tuner providing "studio quality" repro¬ 
duction. It has a peak output of 35 watts; 
maximum output into plate impedance of 25 
watts; maximum output into 500 ohm line, 
20 watts. Harmonic content at rated maxi¬ 
mum outputs is 5%. Cain, I lOdb; hum 
level—50 db. Model 159A. Price as illus¬ 
trated but less (12) 379'^^ 

FREE CONSl LTIISG SERVICE 

Model 159A above ii but one of many Lafayette 
amplifiers in the complete line. LafaYette en¬ 
gineers are known the world over for their accom¬ 
plishments in the public-address field. They have 
assisted many radio dealers and servicemen to get 
into this profitable yet little worked branch of 
radio. For you, too. the opportunities are limitless, 
since Lafayette engineers will welcome YOUR <)ues- 
tions and cooperate with you in solving YOUR indi¬ 
vidual sound problems. (Consult with them—^in per¬ 
son at any of our five salesrooms—or by writing our 
nearest mail order center. In the meantime get 
your FREE copy of our Catalog No. 59, which lists 
the world's largest and most modern selection of 
public-address equipment at LOWEST WHOLE- 
SAIB PRICES. 

1 
I 


INC. 


I WHOLESALE RADIO SERVICE C0„ 

I 100 SIXTH AVE., DEPT. C-26, 

I new YORK. N.Y. 

□ Send me catalog No. 59. listing P.A. Equipment. * 
I □ I have a P.A. Probtem: see letter attached. | 


Name............ 

Address_ 


City_...... Stale_ 


WLESALE RADIO SERVICE (O; 

IDD IIKTH AVI- 

CHJCAGD, ILL. ATLJLNTiL. GA. 


f Ell W.41U:HEI:DI iLVDL 

HI E.TIU1DIUM U. 


fitW.fUfSnEE fT HW 

KEWJJDL.H.J. 
m c s-jvTii-ai-.qvj. 
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1936 


YOUU WANT/>i.. NEW MIKE 

It stands at the cross roads 
where price and 
quality meet... 




Now 
only 

1^00 


45 


Jliit 



Brush B2S 
Microphone 


Brush B2S Mikes ore 
ideally suited for public ad¬ 
dress. remote pickup, sound 
car and dance band work. 

The best low price micro¬ 
phone for amateur trana- 
mission work. Typical 
Brush Sound Cell construc¬ 
tion insures lonK life and 
satisfactory performance. . 

Not affected by wind or severe chanfiTes in at¬ 
mospheric conditions. Operates directly into 
hiKh icain ampliffer. No input transformer re¬ 
quired. No distortion from close Speaking. Fully 
guaranteed. Weight 3 ozs.—overall height 4% 
inches. Illustrated folder free on request. Send 
for yours. // your dealer cannot supply you 
with this big new value write 



JVeie anti Mivtter 

CARBON 
RESISTORS 



They sure look good! And they re just as 
good as they look. Ideal for applications re¬ 
quiring non-inductive resistance dissipating 
I watt or less. • Solid molded carbon ele¬ 
ment. Non-fluctuating. Noiseless. • Accur¬ 
ate (within 10%) values stamped and R.M. 
A. color coded. • Non-inductive. Non-hy- 
groscopic. * In 1/3. ^2 ^ watt ratings. 

All resistance values. ‘And they cost no 


more! 

. Your copy 1936 condenser and resistor 
DATA catalog on request. Also sample copy 
of Research Worker. See your AEROVOX jobber 
for those better radio parts. 


WfCOvOX 


_ CORPORATION 

77 Waahlifgtoi* St. ! ! Brookfyn, fi. V, 



A $30,000 "RADIO" 
INSTALLATION 

{Continued from page 472) 

average room, this room showed up the most 
minute sound. Speaker fields therefore were 
supplied from triple-filtered rectifiers, so that 
even though the entire job is a super-power, 
wide-frequency-range outfit, passing all the fre¬ 
quencies the human ear may grasp, operation 
is 100 per cent silent. 

Each assembly of this super-deluxe radio¬ 
phono. installation is built to the highest stand¬ 
ards. Chassis are of aluminum %-in. thick, and 
all other metal work is either black lacquered 
or chromium plated. 

The audio system has 4 stages of push-pull 
using the Hiler system of double^impedanee 
coupling in all stages, providing a flat response 
from below 30 cycles to beyond the audio fre¬ 
quency band. The output uses two type 845 
50-W. tubes. All filaments are heated by direct 
current. Low-voltage filaments are supplied by 
copper-oxide rectifiers, and higher-voltage fila¬ 
ments are heated from electronic rectifiers. 

PATENTED PUSH-PULL DETECTOR 

A most interesting feature of the system is 
the radio detection circuit. This consists of 
2 triodes so connected that the plates each draw 
1 ma. and operate 180 deg. out of phase with 
respect to each other. (Note that 1 tube is a 
“grid leak-condenser” type and the other a 
“plate detection” unit, in Fig. 2.) This is a 
push-pull detector circuit protected by patents. 
It results in exceptionally clean tone and is of 
course almost impossible to overload. 

Old radio fans may recall the early Hiler 
audio circuits back in 1926 and 1927 which were 
not push-pull and which made use of condensers 
to create resonance at points where the re¬ 
latively poor speakers of the day were weak in 
response. Improvements, however, have enhanced 
the efficiency. Coupling resonance has been 
designed to appear below the A.P. band; and 
because of the push-pull circuit, motor-boating 
is eliminated. 

CIRCUIT ANALYSIS 

The circuit of the amplifier, shown in Fig. 3, 
can be better understood by reference to the 
facts outlined below: 

The two coils, Ll» L2. each have an induct¬ 
ance of 3,000 hy. at no D.C. (all D.C. in the 
core is balanced out). 

Coil L3 has an inductance of 3,000 hy. at 
20 ma. D.C. but the primary wire is heavy, to 
carry the plate current of the third stage. 

The secondary of T1 is used as the first choke 
of the amplifier and as input transformer when 
the phono, pickup is in circuit. 

Resonance in the amplifier is about 3*/« 
cycles : thus no peaks are within the A.?\ band. 


No other system gives as much tube gain per 
stage, and, should any tube draw grid current, 
this will not harm the response. 

The power stage will carry twice as much 
voltage input as other systems, thus with a class 
A rating we get 4 times the total power output 
when needed. 

Grid and plate circuits may use separate 
chokes (such as the secondaries of high-class 
transformers), in all but the third-stage plate 
circuit. 

Experience over a period of years has proven 
that a separate ”B” power unit should be used 
for the output tubes. In this amplifier, there¬ 
fore, a separate one is needed for the first 8 
A.F. stages and one for the tuner. When 3 
stages are used, only two plate supplies are 
necessary. 

REMOTE-CONTROL CIRCUIT 

The circuit of the remote control. Fig, 4. has 
the following characteristics: 

In this circuit all dials in the house register 
at once, thus keeping a constant load on the 
circuit. 

The output of the 874 regulator is up to 
BO ma.. constant between 90 and 96 V. 

The 100-ohm resistors in the plus leads of the 
meters compensate for moisture, temperature, 
length of line and variations in all meters. In 
the finished job. each meter is calibrated separ¬ 
ately and therefore all dials read alike snd tune 
exactly to the station. 

Unless such an individual rectifier system is 
used (that is, the rectifier doing nothing but 
supply current to the meters), the 874 regula¬ 
tor will flicker and at times go out, thus causing 
voltage surges, when the circuit is called upon 
to supply variable voltages and currents as in 
radio reception. 

(The author will be glad to advise further 
in connection with sound installations of this 
type.) 


REPLACEMENT TRANSFORMER 
LIST 

The United Transformer Corp. has re¬ 
cently issued a bulletin listing over 1.500 
sets made by more than 100 manufacturers. 
These many different sets may be serviced 
with a minimum of alteration by the use 
of only 10 different power transformers. 
Four types of mountings are available to 
cover all possible needs. Receivers up to 
the type using high power class B output 
systems are covered. 

Write to Rsulio^Craft for your copy—ask 
for Bulletin No. 922. 



■la 3 above The circuit of the amplifier which is push-pull impedance coupled throughout. 
‘ Fig. 4, below. The universal tuning indicators with their special power supply. 
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SERVICING THEATRE SOUND 
SYSTEMS 1 

{Continued from page 475) 
around to the back and a cancellation of sound 
waves takes place, again causing decreased am¬ 
plitude at certain frequencies, thereby making 
peaks in the sound response curve. 

After horns or baffle hoards are properly 
plare<l and mounted behind the screen, hair- 
felt or some other soft, sound-absorbing material 
should be used to cover the remainder of the 
space from the edge of the horn or baffle to the i 
screen frame. * 

The original intention of the engineers wmo 
designed sound equipment was to present "wide 
range" or "high fidelity” to the theatre, since 
they deJ^igned the optical systems to function 
at from 50 to 0,000 cycles. However, the re¬ 
producing e«iuipment until just recently would 
not permit such response, the average being | 
around 100 or 125 cycles to 3,500 or 4.500 cycles. 
The number of high-fidelity installations is in¬ 
creasing rapidly and will present a few new 
problems to the Service Man. The RMA re¬ 
cently •►ffered a tentative interpretation of 
“High Mdelity” as a range of frequencies of 
at least 50 to 7.500 cycles, with variations n<it 
to exceed 10 db.; and a total distortion factor 
not to exceed 5 per cent at an output of not , 
less than 10 W. The factors controlling high 
fidelity are the ability of the sound head, ampli- 
fier, speakers and screen to pass a range of the 
above qualifications. 

The tweeter horn has a small neck flaring out 
to a bell of some 4 or 5 ins. in dia.. and re¬ 
quires no baffle. These h^>rn8 are very direc¬ 
tional and should be mounted above and as 
close to the large speakers ns possible, wdth the 
tweeter horn projecting through the baffle 
board. Since these "tweeter” units are able to 
handle only about '<1 the power that the larger 
speakers will handle with safety, blasting or 
overloading such units ruins the diaphragms, 
necessitating their replacement. The filter, 
however, besides providing the proper cutoff, 
also lowers the i)OW'er input to the tweeter unit. 
When more than one reproducer is u.'^ed, the 
voice coils should be paralleled. It is also nec¬ 
essary to “phase” the voice coils, that is, to 
have them all move in at the same time and 
out at the same time. Using a small “C” bat¬ 
tery to get a click from the cones will give , 
enough movement so that they can be checked | 
by placing the finger tips near the web of th<* 
cone. The movements in and out should be | 
simultaneous. | 

Refinish<.*d screens will present serious diffi¬ 
culty in passing the upper part of the audio 
band due to the decrease in the size of the per¬ 
forations. Ai)pr»)ximalely 2.'» per cent of the 
total picture area should be perforated for 
sound. The cutoff (around fi.OOO cycles) will 
be more noticeable with high-fidelity systems 
than with the older equipment. 

Although auditorium acoustics may be out 
of the range of the Service Man’s work, there 
are a few things he might <lo to improve 
sound reproduction conditions in some hciu.^es. 
Pieces of house equipment that are in resonance 
with certain frctpiencies of the audio band will 
not improve the sound. Peaks will be produce<l 
on the curve, as well as the rattling of the res¬ 
onating object. Uc fleet ion and reverberation 
are tbe two most important items. Use of 
Sabine’'' formula (obtained from any good book 
on physics or acoustics) will help to calculuto 
the amount of pa<lding iievded. U might be 
well to mention tiH>. that a house can be over- 
draped. as well as underdraPed. Sound ab¬ 
sorbing constants for different types of seats, 
surfaces, drapes etc. usually accompany the 
formula. A note of 512 <’ycles is suggested for 
use with the formula in calculating the rever¬ 
beration factor of auditoriums. 

Noi.«^e filt«T8 can l>e used across arc lamp 
motors, projector motors and similar equip¬ 
ment causing iiiterferenre in the sound. A 
good analyrer such ns used in radio service work 
will take care of the general troubles, if the 
tochni<ian can measure vtdtag**, current and re¬ 
sistance with it. However, if he wants to be 
able to meet all the problems efficiently, a goo<l 
capacity and leakage tester, a grxid microani- 
meter. a power-level meter, and frequency film 
will be of material aid. lint rrgnrdlesH of how 
much test equipynrnt he hon. in order to f/et 
the dit^ired reaidfs. hr mnat. above ad, be able 
to aptlg good com won sense, /,'noir the funda- 
wcntiiJs and have the ability to analyze a situ¬ 
ation. 


1936 



OXFOROr 

It may be a little 5'' or 6" OX¬ 
FORD Speaker in a midjict set or 
it may be a larger 8", 11" or 14" 
super Auditorium model. VC^hat- 
ever the size or type, if it's an 
OXFORD unit it is delighting 
listeners with its rich, full toned, 
thrilling quality. 


THAT 


To get out of a radio or P.A. out- 
fi, all ihafs built into it, OXFORD 

you TRyE reproduction. And there is an OXFORD Speaker for 
every radio and sound purpose. " 

REPLACEMENT SPEAKERS 

Full line of REPLACEMENT speakers for all radio 
sets. Send for complete illustrated catalog No. 

351-C or see your jobber fur full particulars. 


MfORD-TARIAK RADIO CORP.K^ 

(SOW, Huron ST. Chicago, IIImats i 




at the 


An interference suppressor that really 
works. Attaches directly to interfering 
device^—not to radio. Simple to install. 
Sizes for every type of installation. 


Write for 
complete 
details 



THE AUTOMATIC ELECTRICAL 
. DEVICES CO. 

334 E. Third St., Cincinnati, Ohio 


FILTRAD 


A SIMPLE 2-TUBE A. C. 
SHORT-WAVE CONVERTER 
SELF POWERED 

As Featured In January Radio.Craft 
(Disihud hy Hom-Hl o. nVHZOG) 

Ihis laiesi creation of Thor’s offers outstanding 
value an<l perttirmance. 

Covers from 19 to 54 and 65 to 200 meters. With positive 
contact band selector switch. , . . ^ 

Complete kit, as shown ’6 

Sperial: FREE r)lAnn.\MS sent upon riquc.-t for any 
ot' the TIlOU .\nipUlicr or Tuner Kits. 

WAIL orders promptly filled 



167 GREENWICH ST. 


new YORK, N. Y. 
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I ... an«l Xolo • 

I (he lliffereiiee • 

s; Countless radio sets are working far 
5 below their peak efficiency—because 
^ poor condensers u'o«'/ let them do any 
= better! » . » , When filter condensers 
— fail to supply the proper voltage— 
^ when cheap, inferior condensers are 
^ used—nothing about a radio can be 
E w'holly right. To test this assertion we 
^ only ask that you take a "sick" radio 
= and equip it THROUGHOUT with 
“ Spragues. You’ll be amazed at the im- 
^ provenient in "pep," volume and tonal 
^ quality. 

= Remember: Kou'/f never 

» go wrong with a Sprague* 

^ Every condenser is guaranteed. 

Z Spraaue Products Co., North Adam.s. Mass. 


CONDENSERkC 


= MADE RIGHT 


PRICEDRIGHT 

lllllllllllllllll 


We SPECtALlZE iw Ike Oe- 

vffd Monufoefirre ef 

Pttblfe Ad4r«f* AmpUfltrc 
SEND PDA FREE CATALOG! 

Hamber K-JA 

D*iEriil]Ka iip d^kndl -K 4ilf*MnE m1i4 

ODtUpIpIv P-A, i-AdrinR IV WO 

AlidH WAtll OUlllUt. e vnlt; AC | DC. 

Bay from MaBuf^efarer 

AHO SAVE fflG MOMET 
CHit t* Caait RA<tiii Corp, 

hH Blaik Av., Ywh. M.Y. 




s. o. s. 

CINEMAPHONE 

1$ and 35 m. m. 
Talking Picture 
Equipment 
may atso be tdeally 
used for Public Address 


Prict>ay 

Free Literature! 

S» O, S. CORP, 1600 B*way., N. Y. C. 


MDia 5 .. 5 flVE!^S 0 % 


DEAL DIRECT: Fnctarr I ric I 

Mnny i.ioUcIato»p)cDtfror-i 
AC-Dr\ All-Mar 0 , Farm j 

■ nil np*<r metal Ttil-e MnJeJ, , e 
YiMif nftine and addrens (.r. 
poatcard brinfM yod NKW Iti ,, 
pace 1 liSn llarcnin Catnlnf in 
eolon FUFE. Cet detaiU of i 
.W-DAV TRIAL plan *nd I 
Acent-Uacr propoittinn _ 

Gold«ntofte Radio Co., Dept. 

S780 Grand River. Detroit. 
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BA 


m 

HEAL PAY 


I Earn While Learning at Home! 


television, photo 

ELECTRIC CELLS, 
PUBLIC ADDRESS 

Many It-T-nmirird Men 
tnakruptof7Sait*^k and 
morr in lull-timr radio 
lol.a SS-$1S in spar.’timr 
tilnnr. More trained mrn 
ripcded. I.fiirnal homr fay 
ouick. nasy, R-T-l WAV. 
Kndorwfl by SO fail roti- 
c.'rna- Writ 0 for bit f >p- 
poriunity h.iuk FRFR. 

Radio and Tetevlsion Institute, Ine. 

2130 Lawrence Ave,, Dept. 222, Chicago, III. 


PMfLCO 

CROSLEY 

ZENITH 

GRUNOW 

and 46 

other 

mfgrs. 

endorse 

R.J.I 


THE LISTENING POST FOR 
ALL-WAVE DX-ERS 

(Coiifi««cd from page 473) 

Japanese stations throughout the central, and 
eastern states so that the following list com- 
Pletrly corrtrto«l up to date should be found of 
value. Watch these Japanese frequencies from 
about 4:00 am to daylight Eastern Standard 
time. (List, courtesy of Akifusa Saito, Japan.) 


call 

KC. 

KW. 

MTCY 

560 

100 

jFriK 

.580 

1 

JDAK-2 

590 

10 

J2JK 

590 

50 

JODK-2 

G10 

10 

JDTK 

625 


JOIIH 

635 


JOI’K 

615 

0.3 

j(i.\K 

650 

1 

J<U 'I'r 

655 

0.3 

.Tl'AK 

670 

10 

MTKY 

671 

3 

JOVK 

680 


jDbK 

680 


.10KK 

700 


J0.1K 

710 


.ll'liK 

720 

1 

JOltK 

720 


JOSK , 

735 


.minc-i 

750 

10 

JOIIK 

770 

10 

JOFK 

780 

hi 

JODK 

790 

10 

JOCK-l 

810 

10 

JOIK 

830 

10 

.TOI'K 

850 

10 

JO.\K-l 

870 

10 

MTHY 

890 

1 

JODK-1 

900 

10 

jO<iK 

920 

hi 

JOAG 

930 

hi 

JO.Mv 

940 

hi 

JOOK 

960 

0.3 

jono 

970 

hi 

,lOX K 

980 


.lOFG 

990 

0.3 

JAHK 

1.030 

0.15 

joim 

1.050 

hi 

JDIO 

1.060 

hi 

.lonK-2 

1,085 

10 

JOCK-2 

1,175 

10 


THE LATEST FROM 


LOCATION 
Rhinkyo, Alanrhukuo 
Taiohu, Taiivaii 
Tokyn. J;i|ian 

Tok.vn. Jjinan (RxPrriiiientil 
with IrrcKiilar schedule) 
Kcljn. CliDSen 
Mal. 4 ije, Japan 
Kaniamatsu, Japan 
Akita. Japan 
Darien, ^tancliukuo 
Asahlita, Japan 
Tallioku. Tat\4an 
li aril ill. Manchitkuo 
iTakndate, Japan 
Fukuoka. Japan 
Okayama. Japan 
Kaiiaxnwa. Japan 
TaitiaiL Taiwan 
Knehl. Japan 
Knkura. Japan 
Oska, Jatian 
Sendai, Japan 
Shizuoka. Japan 
Kumamoto. Japan 
Naituya. Japan 
SapiMiro. Japan 
Hiroshima, Japan 
Tokyo. Japan 
Tfoten. ^fanrhukue 
Keijo. Chofien 
NllRata. Japan 
NaitAsaki, Japan 
Xajtano, Japan 
Kyoto. Japan 
Maehaslii. Japan 
Tokushima. Japan 
Fukui, Japan 
Fuzan, Chosen 
Kagoshima. Japan 
Toyama, Japan 
Osaka. Japan 
Naitoya, Japan 


EUROPE 


The new French Government station at La 
IlrafTue. near Nice, is testing with 60 kw. iif 
power on 1,249 kc., and will boirin official opera¬ 
tions shortly. 

Radio Marseilles, at Marseilles. France, is also 
testing with 120 kw. of iiower on a fretiuency 
of 749 kc. 

The new Toulouse-Muret PTT French station 
broadcastinc with 100 kw. on 776 kc. was offi¬ 
cially opened in October. 1935. 

Radio Lyons PTT. Lyons. France, has been 
broadcasting with their increased power of 
25 kw. on 1,393 kc. since October, 1935. 

Work on the new anti-fa^Hnc aerial for 
Leipzi)?. Germany, is completed and the station 
has been operating with its full power of 120 
kw. on 785 kc, since October 3, 1935. The 
station's efficiency is said to he increased 70 per 
cent. 

A new station at Rcichenbach, Silesia will 
utilize 5 kw. on 1.231 kc. when it is completed. 

Linz, Austria, is to acquire the old 17 kw. 
transmitter «»f Vienna Rosenhueprel, to replace 
its present 500 W. station which broadcasts on 
1,285 kc. 

Salzburp, Au.stria is to get a new 5 kw. trans¬ 
mitter, anfl the power of Innsbruck. Austria 
is to be doubled. 

LAST MINUTE REPORT ON 
BROADCAST BAND DX 

Just before we send this copy to press cnmes 
a report on broadcast-band foreign DX-inK from 
Randolph Tomlinson, Port Chester, N.Y.. that 
should he of interest. 

'*DX here has been good, fair anfi 'rotten.’ 
Have had .some fine nights and mornings, only 
to have the next ‘rotten’ and hear nfithing ! 
Last night the band opened up on the Europeans, 
and I had Touhnise. Hamburg, Copenhagen, 
West Regional. Rari, Lille, Marseilles. Fecamp. 
Poste Parisien. Frankfurt, Hamburg, and others 
all over the dial but too weak to identify. 

“The South Americans are very fine. LR5 has 
almost been eijual in strength to WJZ. New 
York. LR3 is a nightly visitor here, as well as 
PRr4. on 923, LR4. LR6. LRS. LS8. LS2. CX26, 
all logged several times. HIIK tears in here on 
Fridays on 921 kc. He is 1 kc. off frequency. 
WNEL, and WKAQ are excellent. CX34 was 
the best of the lot with only 500 W.. but the 
worst difficulty is trying to get a report from 
these South Americans. 

“Tran.s-Pacifics have been poOr. lYA being 
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about the only good one. 3GI. on 830 kc. seems 
to he on the air for good now, and should be 
fine in the Spring. I have never managed to 
snap a Jap yet. but am still hoping." 

(.So it would seem as we go to press that DX- 
ing conditions on the Hroadcast Hand are tak¬ 
ing a turn for the better.— E'ditor) 

NOTES FOR OUR SHORT WAVERS 

WWV. owned by the Unitetl States Bureau 
of Standards puts on regular frequency trans¬ 
missions as follows: Wednesday, Noon—1:00 
pm, (15 me.), 1:15-2:15 pm (10 me.) 2:30-3:30 
pm (5 me.). These are extremely useful in 
calibrating a S.-W, receiver. 

WOR, Newark. New Jersey, has again asked 
the F.C.C. for permission to start building the 
short-wave relay W2Xni. so. (despite the de¬ 
cision against building) the short-wave station 
may materialize after all. 

W2XE, relay of the CBS at Wayne. New 
Jersey, is adding two new frequencies—17,76 
me., and 21.52 me., respectively. 

W8XKA. is the call of the new 5-meter sta¬ 
tion which relays WSXK’s programs on an 
ultra-high frequency of 5.5.5 me. 

WIXAL, Boston, the educational broadcaster, 
has been granted permission to raise its power 
from 5 kw. to 10 kw. 

Mexico is now the possessor of one of the 
finest short-wave stations on the North Amer¬ 
ican Continent. The new station is XHJQ, 
which is owne<l by the National Bank of Mexico, 
P.0, Box 2825, Mexico, D.F., and nightly relays 
XEW, on a frequency of exactly 11 me. Al¬ 
though the power is only 1 kw. the signal 
reaches the U.S.A. with great power, and ex¬ 
cellent modulation. 

Another new station in Mexico is XEFT, “La 
Voz lie Vera Cruz," El Primer Puerto De 
Mexico, Av. Independencia 28, Vera Cruz, Mexico. 
XK^*^ operates <in 6.12 me. and the schedule 
is ll:O0 am to 4:00 pm. and 7:30 to midnight. 
On Sunday the schedule is 9:00 pm until early 
Monday morning, according to a verification 
received by Mr. John Shanks, of Russellville, 
Tennessee. 

Perhaps the most important short-wave news 
of the month is the completion of the short¬ 
wave station “EL Mundo." of Buenos Aires, 
Argentina, which will relay LRl on the broad¬ 
cast band. This relay station puts on irregular 
teats preparatory to opening a regular service. 
The first was on October 13. at which time the 
relay operated on 9.890 kc., under the call LSN3. 
The second test took Place on November 6th, 
from 5:00 to 7:00 pm, under the call LSL on a 
frequency of 10:25 me. It is believed that this 
latter frequency will be used as a permanent 
channel, and that regular transmissions will 
shortly be started. By next month we hope to 
have complete information on "El Mundo," of 
Buenos Aires. 

KKK, Kahuku, Hawaii (7.52 me.) has been 
sending out a typical Hawaiian program for 
retransmission by CBS at 11 :45 pm Monday 
nights. Before the program. KKH teats with 
KEJ (9.01 me.) and KKQ of Bolinas. California. 

Changes to Winter schedules, and frequencies 
have been made by the Japanese short-wave 
stations: The regular morning relay of JOAK, 
Tokyo is now being railialcd by JVT (6.75 me.) 
and occasionally JZG, 6.33 me. The schedule is 
4 :00-7:40 am. 

The regular Overseas Hour from 12:00 mid¬ 
night to 1 :00 am is now being radiated by 
JVN, Nazaki, on 10.66 me. JVN is a consider¬ 
able improvenieiit over JVH on this schedule. 

An additional overseas hour has now been 
adilod for reception on the Eastern eoast of 
North and South America. This is radiated on 
Monday, and Thursday from 4:00 to 5:00 pm 
over JVM, Nazaki (10.74 me.) and JVP, Nazaki 
(7.51 me.). Reports on this transmission are 
especially desiroil. and should be addressed to 
the Kfjkusai-I)enwa Kaisha Ltd., Osaka Bldg., 
Kojimachiku, Tokyo. Japan. 

HJN, Bogota. Colombia is again transmitting 
(on 6.07 me.) from about 6:00 to 9:30 pm 
according to Mr. John Shanks, of Russellville, 
Tennessee. 

ORK, Ruysseledc, Belgium (10.33 me.) is now 
broadcasting on its winter schedule of 2:30 to 
4:00 pm. With its increased power it is being 
received much better in the U.S.A. at present. 

On Tuesdays, and Thursdays at 10:00-10 ;30 
pm PLV, Bandoeng, Java (9.415 me.) may be 
heard relaying the native Javanese programs of 
YI)E2, Solo, Java to an American audience. 
Occasionally PLE (18.82 me.) or PM A, Ban¬ 
doeng (19.35 me.) also relay this program. 
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OSCILLOSCOPE SERVICING 
OF ALL.WAVE SETS 

{Continued from page 474) 

as to obtain a good sensitivity pattern on the 
oscilloscope screen, then turn the receiver oflf 
and allow it to cool. 

After the set has cooled completely, turn it on 
again and watch the shape of the alignment 
curve change! 

From this observation we may learn a valu¬ 
able lesson: Before attempting to align an all- 
w'ave receiver it should be allowed to heat thor¬ 
oughly. 

The variations in all-wave receiver alignment 
sometimes caused by imperfect variable con¬ 
denser contacts and bearings are readily seen 
with the oscilloscope. 

CHECKINS FOR PERFECT CONTACT 

These variations may be observed by first 
aligning the R.P. and oscillator stages of the 
receiver in the usual manner; then detune the 
receiver by turning the variable condenser rotor 
a few degrees and return it to its original set¬ 
ting. the condenser contacts and bearings 
are not making perfect contact, the oscilloscope 
screen will show that the receiver is again out 
of alignment. 

On some receivers, it will be found that no 
matter how much care is taken in cleaning the 
condenser contacts, it still will be impossible to 
maintain a perfect alignment curve after the 
condenser rotor has been turned. 

These sets require a slightly different method 
of alignment. 

The correct procedure is similar to the method 
usually followed except that the variable con¬ 
denser rotor is rocke<l slowly back an<l forth 
across the signal frequency while the trimmers 
are being turned (in much the same manner 
as in adjusting the oscillator padder on the 
ordinary broadcast receiver). If this procedure 
is carefully follow’I'd there will be little or no 
change in the alignment of the receiver after 


the condenser rotor has been turned. 

This method of balancing receivers is now 
being used by many of our largest set manufac¬ 
turers and is a good one for any Service Man 
or set builder to follow. 

IMPORTANT CONSIDERATIONS 

The choice of oscillator and frequency modula¬ 
tor equipment is extremely important if it is to 
be used for all-wave alignment purposes. The 
oscillator should be stable and of sturdy con¬ 
struction. If the motor-driven type of frequency 
modulator is chosen, the motor preferably should 
be of the induction type. The electrical disturb¬ 
ances sometimes caused by brush-type motors, 
unless elaborate filtering is employed, make them 
unsuitable for short-wave alignment purposes. 

Those types of synchronizing voltage genera¬ 
tors which are operated by a commutator 
mounted on the wobbler-condenser shaft are 
generally to be avoided. The slight sparking 
which occurs as it charges and discharges its 
condenser can sometimes cause considerable 
electrical interference in the receiver under ob¬ 
servation. 

If physically possible, the oscillator and fre¬ 
quency modulator should be mounted together 
so as to form one complete unit, with the leads 
from the w’obbler condenser to the oscillator 
made as rigid as possible. A slight change in 
the relationship of these leads can sometimes 
cause an appreciable shift in oscillator fre¬ 
quency on short waves. 

It should be remembered that it is no easy or 
simple matter to align the modern multi-tube 
all-wave receiver. Time and care must be taken 
if we are to realize the true efficiency of the 
receiver. 

There was a time, not so very long ago, when 
our set manufacturers considered an allotted 
time of 4 or 5 minutes extremely high for align¬ 
ing a pru<lu<’tion receiver. With the advent of 
commercial all-wave and short-wave receivers it 
has become necessary to increase this allotted 
balancing time, in some instances, to as high as 
30 minutes ! 


Fig. 2. A shows connection for a diode-detector output coupling to the vertical deflector; B shows con¬ 
nections from a resistance Coupled detector; and C shows connections from a transformer-coupled detector. 




SHORT-CUTS 
IN RADIO 

(Continued from page 476) 

HONORABLE MENTION 

C LOSEn-ClRCUIT TIP JACK. This handy 
jack may be made from an ordinary tip- 
jack. All the needed instructions are given in 
Fig. 9. When the phone tip is inserted, the 2 
lengthened prongs spread apart and open the 
circuit with the heavy wire that is to be adderl. 
An ideal jack for use in test sets and many 
other applications. 

Charles Horvath. Jr. 


HONORABLE MENTION 

M oisture seal, in connection with some 
types of antenna installation in which 
soldered connections are desired, such as joints 
to be made on the roof, it is often very difficult 
to use a soldering iron or blow torch. In such 
cases it is often the practice to merely make 
a twist joint and tape it for protection. This 
is obviously very poor practice, and the writer 
has found that the use of common putty will 
provide a w*eatherproof covering under all condi¬ 
tions. Tape is used over the putty for pro¬ 
tection. See Pig. 10. 

Louis B. Ski.ar 


HONORABLE MENTION 

I NSTALLATION SUPPORT. A car radio is 
a heavy object, and the holder shown in Fig. 
11 will be found a great help when installing 
or removing it from the car. The drawing is 
self explanatory, but mention may be made of 
the fact that the adjustable front seats found 
on most cars will be of help in adjusting the 
set holder. 

E. T. Gunderson, Jr. 


HONORABLE MENTION 

V OICE OOIL REPAIR. After having re¬ 
paired the voice coil lead on a particular 
speaker several times in a month, a turn was 
taken oflf to make a longer lead. The lead was 
wound into coil form, as shown in Fig. 12, and 
this seems to have cured the trouble, as the 
speaker has given over a yearns service without 
trouble. 

Richard T. Schultz 


HONORABLE MENTION 

I MPROVING TONE. Many varieties of midget 
sets on the market do not have the tone 
quality that the owners desire. The combina- [ 
tion shown in Fig. 13 has been used to advan- | 
tage to improve the tone of several of these ) 
sets and may be of interest to readers. ' 

F. U. Diluon 


RAYTHEON 

PARADE 
of All-Metal 
Radio Tubes 


6 A 8— Oscillator-Detector 
6K7—Detector Amplifier 

6Q7—Diode Triode 

Amplifier Detector 

617—Pentogrid Mixer 
Amplifier 

6J7—Pentode Amplifier 
Detector 

6F5—Triode Amplifier 


6C5—Oscillotor Amplifier 

OZ4—Full-Wove Gos-filled 
Rectifier (exclusively 
Raytheon) 


6H6—Detector (Diode) 


6F6>-Power Amplifier 
25A6—Power Amplifier 
25 Z6—Rectifier 

5Z4—Full-Wove 
Rectifier 

6X5—Full-Wove 
Rectifier 
(Auto Sets) 


HEADQUARTERS FOR TUBE INFORMATION 
Raytheon Production Corporation 

30 East 42nd Street, New York, N. T. 
55 Chapel Street, Newton, Massachusetts 
443 Lake Shore Drive, Chicago, Illinois 
555 Howard Street, San Francisco, Calif. 
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-FREE- 

VALUABLE NEW CATALOG 
Filled With The Latest 

RADIO PARTS 
AMATEUR SUPPLIES 
P.A. EQUIPMENT 

SAVE*at *SEARS 

Send for YOUR Copy TOD A Y 

NEW DEVELOPMENTS! 
NEW APPARATUS! 
NEW LOW PRICES! 

Every Radio Man Will Need New Equip¬ 
ment for Servicing The NEW METAL TUBES. 
You'll Find It in Thft New Catalog. 

Famous Testing Equipment 
SOLD ON EASY TERMS 

The Latest Triplett-^Readrite-^Supreme 
—R.C.A. Clough Brengle and Triumph 
Instruments are All Included. 

Write for Catalog 6S3 RC 

SEARS, ROEBUCK and CO.. Chicato 


FREE RADIO 

Information 

(1) —Write for FREE NEW CATALOG 
of Condensers, Transfomiers. Chokes. 
Sockets, Coils and technical <lata on re¬ 
ceiving ami transmitting equipment. 

(2) —Attach 10c for New 32-page Nfanual 
of most popular Hhort-Wate Ueceivers. 
with illustrations, diagrams and parts ilstt. 

Address Dept, RC-2 

HAMMARLUND MANUFACTURING CO.. 
424-438 W, 33rd St.. New York. 




COLUMBIA 18 WATTS CLASS “A" 

HIGH FIDELITY AMPLIFIER 

With twO'Channel mixer 
for Ribbon &/or Crystal 
Microphones. Phono- 
Pickup, etc., complete 
with 6 tubes, $40,00 Rib¬ 
bon or crystal mike. Dy¬ 
namic Speaker, (provision 
for additional speakers op¬ 
tional) neat and sturdy 
portable case, cables, etc,, 
ready to operate . . . ScASS 
Special Offer.., Net aJ*T 
COLUMBIA SOUND CO..Ine„13SR LIbirty St.Nnr YorhClty 



30-1S.OOO CYCLES :f-1 D. B, 
MULTIPLE COIL 

Hum Fr«« Construction , 

Audio Transformers 

In Hum-Proof 

Midget A.F. Transformers and Chokes 

1 \kx\hix% lnrhes......_._...$4.00 

Hum Proof Alloy Case, No. 1 

and No. 2 0.75 

ALLOY TRANSFORMER C0,.tnc., 135ft LlbortySL.HewYorlt City 


sformers 7 5 

oof Casas 


Cnn-espofidencE In 

MaJ[LKTRIC&LtNCINaRINC 


ELECTRICAL ENGINEERING 

M(>ai ifiodera eourte. So aimplitiMl anyon# can crMP Quickly. LoW COSTt 

RADIO ENGINEERING 

you to b« •up*r*arrvke man. real vacuum tuh* tachnlcUa. Diplojia 
Kiven. Tuition only S35, either courae. Dalerred payment plan. 

(or (re« mpiea of aehool eat 
■inea. «c. SEND NOW! 


MODERN STUDIO 
TECHNIQUE 

{Continued from %>ag€ J^60) 
the ckildren*8 studio! 

We mentioned before that the announcer’s 
duties have changed a lot in recent years. In 
the early days of broadcasting, the announcer 
was the king-pin of the studio broadcast. He 
planned the programs so that they ended some* 
where near the correct time for statioa an¬ 
nouncement; he assisted artists and sometimes 
acted as accompanist: he greeted guests and 
artists; he filled in when programs fell short; 
and in other words he was as indispensable as 
the microphone or transmitter. 

Now, however, the announcer's duties are 
limited to station announcing, reading advertis¬ 
ing ’’patter” and obtaining studio audience re¬ 
actions to fit the program (applause at the right 
time, etc.). The timing of the programs and 
the planning of continuity (or ’’script”) are 
taken care of by a person known as the pro- 
duetion ntavafjer. He usually sits in the con¬ 
trol room with the operator so that he has fuU 
control over the out-going program. 

HAND SIGNALS 

Since cooperation between announcer and pro¬ 
duction man are essential, and since verbal com- 
munication between them is obviously imprac¬ 
tical, a set of hand signals has been worked up 
to handle this communication. Some of these 
signals are shown in Fig. D. The detail at A 
is the sign for ”fadeout” at the end of the 
broadcast; B signifies that it is time for a local 
announcement; C tells the announcer to move 
the artist closer to the microphone : D tells the 
operator to cut the program after the music 
fadeout. and permits the relaxation that always 
follows a program for the artists, announcer, 
operator and production man; E signifies that 
the program must be cut—in case it is running 
too slow ; and F tells the orchestra leader to end 
the musical selection, or, in the technical vernac¬ 
ular. close off. 

There are other signals such as waving the 
hand in a circular motion to speed up the pro¬ 
gram. A finger planted firmly against the side 
of the nose signifies that the program is running 
according to schedule, etc. 

Since these signals also apply directly to the 
artists, and are used by announcers to signal 


to vocalists, musicians and speakers, as well as 
between the announcer and production man, 
some very amusing incidents have taken place 
from time to time. For example there was the 
case of the prominent man who was giving a 
talk. He noticed the announcer place his finger 
on his nose several times and misunderstanding 
the signal finally blew his nose violently and 
noisily to the consternation of the entire staff 
and the amusement of the listening public! 
Since artists are usually given a course in studio 
signals such cases are becoming rare, though. 

THE STUDIO APPARATUS 

The operations which the studio or control 
room operator handles can be understood from 
Fig. 2, which shows in block form the various 
parts of a studio amplifier. First there are the 
various microphones which may vary from one 
to a half-dozen or more for a studio broadcast. 
These are all fed into a mixing panel where 
the .Kound level of each can be individually con¬ 
trolled and mixed together to produce the signal 
sent out over the air. From this mixing panel, the 
signals are fed into a low-level amplifier which is 
also controlled from the same panel as thq^ mix¬ 
ing Potentiometers, by means of the master gain 
control. From this point, the signal is fed 
through a high-gain amplifier which feeds the 
signal directly to the power amplifiers in the 
transmitter or onto the balanced telephone lines 
to remote transmitters, in the case of network 
programs. A very small part of this output 
signal is tapped off and fed through an addi¬ 
tional amplifier to operate the control-room 
speakers for monitoring the output. In this 
way, the operator and production man hear the 
program as it is actually transmitted. 

The lower part of Fig. 2 shows the corres¬ 
ponding sound level in the various parts of the 
studio amplifier. 

The relative positions of the control-room 
operator who ’’rides the gain” and the produc¬ 
tion man. as well as the control panel are shown 
in a striking manner in the illustration on the 
cover of this issue. Incidentally, this is a view 
of the auditorium studio on the 8th floor of the 
NBC studios at Radio City. 

A rather interesting and unusual studio is 
shown in Fig. A at the head of this article. 
This studio, known as the Little Theatre, is 
de.signed especially for dramatic productions and 
has special lighting equipment and a glass cur¬ 
tain. Two control rooms are provided, one for 
program monitoring 
and the other for con¬ 
trolling lighting effects, 
and the glass and 
opaque curtains. This 
studio is equipped with 
comfortable theatre 
seats for the audience 
and additional visitors 
can watch the programs 
from a glass enclosed 
balcony. 

From this description 
of the make-up and op¬ 
eration of a modern 
studio the complexity of 
modern studio tech¬ 
nique compared to the 
earlier varieties can be 
readily understood. 



Fig, I. above. The floor 
plan of the 8th floor of 
the Radio City Studiot 
of N.B.C. 


Fig. 2, right. Block 
diagram thowing the ac¬ 
tion in the variout parts 
of the studio amplifier 
equipment. 
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LATEST RADIO EQUIPMENT 

(Continued from page 478) 
and a loudspeaker (on detachable cover of carry¬ 
ing case). Control panel carries volume and 
tone controls^ switches and level Indicator. 


PORTABLE RADIO RECEIVER 
(904) 

F our tubes, 2 of which are the double-pur¬ 
pose type are used in this compact portable 
super. Set has pilot liKht ; and dynamic speaker. 
The cabinet, in suede-like finish, has a handle 
for carry in|r. Overall size, S-'hxIO’ixT ins. 
deep. Antenna is attached; no ground is needed. 

6.W. AMPLIFIER KIT 
(905) 

A 6W. amplifier of high gain may be 
built fromWthis kit. The amplifier is very 
flexible, since it may be used with any ty|)e of 
microphone^ or other input, and the output has 
taps for 500. 15. 8, or 4 ohms. Microphone cur¬ 
rent is supplied for carbon microphones, and 10 
W. is available for field excitation of dynamic 
speakers. Power output 6 W.: maximum gain, 
over 106 db. 


an efficient unit is available. This kit is intended 
for use on the short-wave bands, but will be 
found to give a noticeable improvement on the 
broadcast band as well. 


PORTABLE TIME SWITCH 

(909) 

ANY HOME-electrical device may be turned 
/ \ on or otf at any interval up to 12 hours by 
the use of this time switch. It may be used 
with radio set*( washing machines, lamps, or 
any such devices. The instrument is small and 
portable, so that it may be carried about con¬ 
veniently to the point of use. A good seller for 
the Service Man to ‘*plug.'’ 


PORTABLE UNIVERSAL AMPLIFIER 

(910) 

T his amplifier in truly **all-current” since 
it will work on 110 to 250 V. A.C., or D.C. 
lines and 6 or 12 V. batteries. Net weight com¬ 
plete is 40 lbs., and size is 11x18x17 ins. Input 
is arranged for carbon or crystal microphone, 
radio or phonograph. The e<|Uipment may be 
used indoors or out and has power enough to 
cover an audience of 2,000 people. 



7Ais \500-piyeM/im 


COUNTER TUBE TESTER 
(906) 


(Supreme Instruments Corp.) 

S IMPLICITY is a feature of this counter tube 
tester; an inexperienced peivon can readily 
operate it. The list of readings for various tubes 
is fastened to a small slide which pulls out from 
the bottom of the case. The large meter has 
(besides the English-reatling “tulie worth*’ scale) 
a scale for u<l just men t of line voltage. A large- 
size neon lamp is used for test purposes. All 
types of tubes may he accommodated. 


HANDY RESISTOR KIT 
(907) 


IInterndfional Resistance Co.) 

T his container with 8 drawers is furnished 
free with each purchase of a kit of .56 in¬ 
sulated resistors. The drawers are arranged in 
compartments with a larger one at the bottom 
to carry wdre-wound resistors or other items. 
The resistors included are all of the 1 W. type 
and were selected to meet average service needs. 
The container is well finished and has handy 
scales and charts printed t)n the sides. 


ALL-WAVE ANTENNA KIT 
(908) 

T his new kit comes t<i the user completely 
assemble<! and rea<ly to install. All joinU are 
soldered. The kit features the use of piirallel 
feeders rather than the more u.-«ual twisted pair. 
The antenna is designed to be used with a dou¬ 
blet transformer, and in case the set has none. 


ALL-WAVE ANTENNA KIT 

(911) 

T he balanced doublet System is used in 
this all-wave antenna kit. A highly efficient 
matching transformer is emplnyeil. All com¬ 
ponents are of the highest ttuality. A special 
grade of tw’isted wire is used for the feeders to 
insure the best possible results. All reciuired in¬ 
sulators and wire are furnished. 


NOISE REDUCTION FILTERS 

(912) I 

(Continental Carbon Co., Inc.) 

T he filters pictured here are designed for , 
a variety of machines which produce “man- 
made” static. Two are of the plug-in type 
which are connectf<l between the appuratu.s cord | 
and the i>ower socket. The other two are for ^ 
pernmnent installation on such e<iuipment as oil 
burners, neon-light transformers and the like. 
Some of the types use a combination of induct- i 
ance and capacity, while others contain capacity 
alone. I 


TWO NEW BOOKS ' 

(918-919) 

T WO interesting books of interest to the Serv- [ 
ice Man and technician have just been printed | 
by two prominent companies. 

The first is called Tube Talks—it presents 
Some very interesting facts about tubes in gen- j 
eral and includes a section on the tube com- 
lilements of a large number of manufactured 
receivers. The latter feature alone makes it well j 
worth the price. 

iCtmtinued on page 507) 




Antenna kit. (708) 
Noise filters. (712) 


A handy resistance kit for Service 
Man or Dealer. (707) 

Portable amplifier. (710) 


Time Switch. (707) 
All-wave antenna. (711) 


EVERYTHINC 

Ohirardi'e new M O l» K R N R A II I <» 
SERVH'IXi. revlewo<l in this isMiie of 
R\1II0-<-RAF1\ ecMitains every particle of 
Infurmution you*11 need for bringing your 
servicing metbodM right up to the minute. 
It*ii huHi^l on the expitrienee of many <»f 
the moMt Huecessfiil oerviciiig organic- 
tions in the li. S. Here's what it eontuins: 


TE.ST INSTIUMENTS 

Full rlctnlls on all laicM commerciiil 
mcKlels and eonitnictlnn data f»r 
homemade unita—diuKrams, constants. 
€t<., imdiifled. ('omhrflit*nsive. 3il3pp.' 




SERVICINC MF.rilODS 

Mott up-to-date successful meihoils 
fully explained- general procedure, 
receiver analyslt. alignment by 
Cathode-Ray uiethod. etc pp 




HEPAIKING PARTS 

This sect Ion telli you exactly how to 
repair every receiver part—when It is 
advisable to do su. I'ractical. 101 Pp. 


SPECIAL PROHI.EMS 

Auto radio Installation and servic¬ 
ing: all-wave receiver problems; ma¬ 
rine radio: elimination of interfer¬ 
ence and noise: hlgh-fidellD' receiv- 
eis: etc. 206 pp. 1 

SEELING SERVICE 

Llrc-wlre tips on selling, advertising 
and merchandising. Business forms 
and records. Scores of tested money¬ 
making Ideas. 40 pages. 

FIELD DAT\ 

Separately-bound supplement. I-f's 
for 3.400 suprrbcts. Troulile-.'>hot)tiiig 
table for riTcIvers. iKUitlon data. 
Including new 1036 curs, grid bias 
resistor chart, ete. 240 pp. I 

>*fm ricrel thin trilt tnake tnoney 

fi»r you. Afai r/i«* ronpoti today* 


/AOOERN RADIO 

SERVICING 


with 240-pdge 

FIELD DATA Supplement 




$500 


RADIO & TECHNICAL 
PUBLISHING CO. 

45 Astor Place, New York 
. Dept. RC-2 

□ ricasc send your Introductory Com- 
hinatlon Offer of both books at $5. 
O und 1 IMcratmi ilescrib 

lug con I elds of biwks in dtUil 


NAMB . .. 
ADPRKSS 


0<vri*.\TION 

WTiat kind of information do you need 
' mn^t ’ (n Test Instruments? D Nr"«st 
test methods? O Sales and advertising? 
□ Case histories? □ Repair methods? 
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model 33«. A S-bAnd SUnml Grnentor, 
954 to 17.000_kc.. all on fundAmptiiAU. ■wilrh 
^oprrdted. dirtrt rMdtnr in fmjurney And 
^ WA^'flfocrh; univ<<rul opt^rAtlon. MiultilA' 
^tiori on-o(f RH iteh »nd attonuoOnn. Elrrtron 
VcDupiM]. Wired, tratrd. ealihmtrd. with 

• three lubea (6I>6. 37 and AA 

• f^hlppin* wei*hl, ^ | D*VU 



r.‘S°i!S.’»:.°iSIGNAL GENERATOR 

T he highest requirements of precision an<l convenience for all-around work 
are met in the Model 339 Signal Generator, that works on a.c, or d,c. of 
90-125 volts, to measure frequencies from 54 to 17,000 kc. and line up 
channels* It also senes for determining the frequency of a station that Is be¬ 
ing received* 

Coincidence of generated frequency and scale reading Is 1 per cent* This 
liiSh order of accuracy obtains in no other Instrument selling at less than 
twice the cost of the 339* 

Many, no doubt, here lieen somewhat confused liy the numerous types of 
signal generators, hut uill note that the best of them cover wide ranges on 
fundamentals, have an attenuator, and permit of pressure or ahsetiee of motlu- 
latlon. Also they liave a vernier iMal piid are direit-reading in frequencies, 
aecurate to at least 3 per eent. The 339 has all those advantages, besides 
affording wavelength determinations as well, and operation on 90-12:i volts 
a.e. (any commerelal frequency) or d.c* And the aecuraey is three times as 
great. Moreover, the 339 is well hullt. for lifetime use. and covers all waves 
fundamentally, besUles permitting nieasiirenients of frettiieneles up to 100 nigc 
(tlown to 3 meters) hy resort to a slight e a leu I at ion methmi. applying a sim¬ 
plified htnnonic system to the 5.400 to 17.000 kc. fundamental hand. 

The 339 has a 6D0 if. oscillator* a 37 rectifier tube* so that d.c. is used on 
the plate, while moilultllon Is provided by a neon tube relaxation oscillator at 
frequency of about 1,000 cycles. 

RADIO CONSTRUCTORS LABORATORIES 

13ft LIBERTY STREET D«pt. RC NEW YORK, N.V 

All Shipmonts In 24 Hour* After Receipt of Order. 
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... A Short and Long 

Wave Lamp Socket Aerial! 

Ask your serviceman for free demonstration. 
Send for Bulletin 103 with complete information, 

^QmnNEiim OutEtmlac!^ 


MAKE YOUR OWN RECORDS 

From Radio or VOICE 

We specialize in com¬ 
plete recording de¬ 
vices for professionsl 
and amateur work* 
We 111 an Ilf act ure all 
types of home and 
professinnal recording 
apparatus and cutting 
devices for any ine- 
tallie or non-metalllo 
disc material. 

Write for details on 
your needs, 

SOUND APPARATUS COMPANY 

Maniifnrturpr!t of DLhc Recording Appnratua 
J50 West 46th St. New York. N. Y. 




AMPLIFIERS AND SOUND SYSTEMS 

llUh Po«rr tow mat AmpliArm nnd *^l'atrma 
for every purpoae. from 3H Wat la to 100 
Watt*. meiirPoratinF every ndvanred vn- 
■dneerinc feature and tnoilern deaicn. 

Sound evatema for Imlla. rratauranta. 
tr*a. achoola. eburehea, atadiunia. autoa 
and all type* of outdoor and indoor in- 
atallationii- Alao. a complete line of Micro- 
phonce. Dynatiiie Speakera. Portable Sfiund 
Hyatema. Eiiionrntial llonta. Electric 
Phono. Pick Upa. Phono, Motora. Ue- 
wniiiii Equipment. Tubeo. ete. 

n* rite for eomptrfe catntnoue, 

INTCR-WORLD TRADE CORP. 

3iS Fifth Av._York CRy_ 

RADIO 

ENGINEERING, 

broadcasting, aviation and police radio, servicing, ma¬ 
rine raUhi telegraphy and telephony, Morse telegraphy 
ami railway aetouiiting taught thtiroughly. Engineer¬ 
ing course of nine months* duration equivalent to three 
years of roltegp ratlin work* All expenses lotv. Cata¬ 
log free. Sehuol established 1874* 

Dodgers Institute. Hudson St., Valparaiso, Ind. 

■STOP GUESSING! 

Radio service Is easy when you know just where to 
look for the trouble* A Clirt'KKKR trouble- 
graph and repair-pricer eltininates guess-work in 
what is wrong and what to charge. 1*sed by pro¬ 
gressive servicemen everywhere. ITlce 50c Post¬ 
paid, (No Stamps.) 

PAUL G. FREED 
Publishing Division R 
5053 Baltimore Ave.. Philadelphia. Pa. 



ENTERTAINMENT SYSTEM 
(913) 

(Conftnticd from page 479) 

the line, 176 W.: frequency response, 50 to 15,- 
000 cycles* with 2 db*; 13 tubes used. 

The four 2A5 output tubes are connected in 
push-pull parallel, and are used as triodcs* the 
screen-Brids being: hooked to the plate for this 
use. The harmonic content is less than 5 per 
cent at maximum volume. The operation is 
class A at normal levels and class A prime at 
maximum volume. 


FARM RECEIVER 
(914) 

(Confmued from page 479) 

unit may be tilted by a pull cord when Opera¬ 
tion is not desired. 

As with the usual windmill, the fin blade of 
this chargrer keeps it facing: into the wind. 

Equipment furnished includes a 5 ft. tower 
of metal, ammeter, cutout, and battery clips* 

The combination of the wind charger and the 
low-drain superhet. are said to give results equal 
to a fine power line set at a ereatly reduced 
operating: cost. 


The circuit of the selective analyzer and the analyzer 
cable and plug, (917) 

BANDSPREAD RECEIVER KIT 
(915) 

(Continued from page 479) 
broadcast bands or the amateur bands may be 
spread over 60 to 90 per cent of the bandspread 
scale. 

Due to the use of two hiffh-jrain A*P, staees, 
the volume on almost any station within the 
ran^e of the set may be broug:ht up to the very 
highest level. The pentode output tube provides 
sufficient power to overload the speaker. 

The panel carries controls for volume, regen¬ 
eration, R*F. stagre trimmer, and power switch. 

SELECTIVE ANALYZER AND TUBE 
TESTER (917) 

(Continued from page 479) 

The metal case is only 7x7x3 ins* hiRh. mak- 
inir it handy for the Service Man to carry in 
his tool kit. 

The Selective Analyzer 

The selective analyzer unit is a companion, 
low-priced, but very efficient, instrument* Used 
in conjunction with a suitable meter, it enables 
the user to take readings from any two contacts 
of the socket under test* or directly to ground. 

A safety button is incorporated to protect the 
meter while making adjustments. 

Several contacts of the selector switches are 
unwired to provide for future tubes* 

The analyzer is supplied complete with cord, 
plug, adapters, and instructions, but without 
meter. The case measures 7x4x3 ins* deep. 


This circuit ihowt how the tubes are used in the I3'tube high-fidelity T. R* F* set and P. A. amplifier. The 
tube action can be understood from the block detail, (913) 



The circuit of the low-current battery set which operates from a battery charged from a wind-driven gen¬ 
erator—note the vibrator type of high-voltage supply used. (914) 
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SOI 


MMere are two iViE'W^ 

lOe BOOKS 





Each book contains 
32 pages—and is 
well illustrated. 

L ITEUAIXY IhouBinfla of radio fans have built the fa¬ 
mous nOKBiX Short Wave lUJio Ueceiverf. So in- 
slstent has iieen the demand for theae receivers, as 
well as construction details, that this book has been spe¬ 
cially published. 

HOW TO MAKE FOUR DOERLE 
SHORT WAVE SETS 

Cotitkina EVERYTKINO that hw been prinied on thee* fnmoue 
receiver*. Theee «• the fnmoue eete thnt nptMr«l in the Inllomin* iMuee 
of SJIOKT WAVE CRAFT: ‘ A 2.Tub« Receive d>*l Henchw «»• 
1^.000 ^lile Mark.'* by Walter C. Uoeric (Dee.. 193l-J»n.. 193il. A 
8-Tube -Siannl (.ripper.* *' by Walter C. Doerle (Novemlw. 

■•D€.«rie ‘a-Tuber A.Upted to A. C. Operntion (iuly. 1»33( Tha 
Doerle 3-T<ibe SicnaM.ripper* Electrified. (AuSuet. IW3> end ll»e 
Doerle Goee 'Band-Spread' " (May. 19341. 

HOW TO MAKE THE MOST POPULAR ALL¬ 
WAVE 1- and 2-TUBE RECEIVERS 

T his booh contain* a numh« of eceetlent eeU. oome of which hav* 
appeared In poet loauee of RADIO-CHAFT. Tlieoe eeie *re not toy* 
but bnve been eoreluUy engineered. 

• The .Megadrne I Tub. Pentode Loudep^ef Set. by Hugo Oern*- 
back. • Electrifying The .Megodyne. # How To Make a 
Uud epeaker dct by W. I*. Cheeney. • How T« Make a Simple l-lube 
All-Wave k^lcctric by W, Green. • ll.iw To build A Four-In-lwu 
All-Wave ElecUk Set. by J. T. Bernelcy. and oihira. 

An.l believe it or nut. each bimk eontalne S2 page* and over 16.000 
worde of new leaii.le type. Each l»ook U tborouihly modern and up-io- 
date. They are e.-ll illueirated. They are not luet a reprint of what woe 
printed before. All the lateet improvemenU bava been Incorporated 
iotO tho BCtBe 

Remember, theee booki ecU at (he eitraordlnarv low price of ten cent# 
each; you can nut P‘>*ei1«ly go wr.mg in Iniying thern. lieeniie h« low 
COM. our uriimI gu.raotee guee with tlicee book! oe well—-nn.ney refunded 
if Dot eatieficd. 

There has never been such , 
a wealth of data published ' 
in a tow-priced radio book 
of this type in the history of I 
the radio pubihhing business. 

RADIO PUBLICATIONS 
99 (RC) Hudson Street 1 

_ __Ne w Yo rk, N. I 

AIR CONDITIONlNC 

is Americas Next Great Industry 

T he idea ol alaetricians. radio service men and other 
mechanically inclined men servicino Air Cendmoning 
and Retrlgeratien Units is self-evident and the fought 
hat occurred to some untold thousands over since air con¬ 
ditioning equipment has boon Installed In public auditori¬ 
ums. theatreo. studios, department stores, offlee buildings 
and manufacturing plants. The tremendously broad poul- 
bilitios in this new industry are bound to give employment 
and success to men far-sighted enough to sot Its advaneo- 
ment and development. 

Well-known Engineer Etlits Manual 
The OFFICIAL AIR CONDITIONING SERVICE 
MANUAL is edited by L. K.^ Wr ght. an eapert and a 
leading authority on air conditioning and refrigeration. 

In this Air Conditioning Service Manual nearly eva^ 
page Is Illustrated: every modern Installation and iaol- 
vidual Part carefully exprained; diagrams furnished of all 
known equipment; special care given to the servicing and 
Instailation end. The tools needed are IHustrated and ex¬ 
plained; there are plenty of charts and page after page 
of service data. 

CONTESTS IS BRIEF 

History of Air Conditioning: Fundemental Laws: Meth¬ 
ods of Refrigeration; Elector System of Refrlgofatien; 
Compression System of Refrigeration: Refrigerants: Lu¬ 
bricating Otis; Liquid Throttle Devices: Servicing Ex¬ 
pansion and Float Valves: Servicing Refrigerating Sys¬ 
tems; Control Devices: Thermodynamics of Air Condition¬ 
ing: Weather In the United States: The Field of Alf 
Conditioning: Insulating Materials: Heat Transmission 
Through Walls; Complete Air Conditioning Systems: Es¬ 
timating Requirements for the Homo, Small Store. Res¬ 
taurant; Layout of Duct Systems; Starting Up a System: 
Operating and Servicing Air Conditioning Systems: Air 
Filtration, VontHatIng and Noise Eliminating Oevlcos: 
Portable Electric Humidifiers and Room Cooiers: Auto¬ 
matic Humidifiers; Air Conditioning Units for Radiator 
Systems and Warm Air Systems: Central Conditloninfl 
Units, etc. 

352 Pages 
600 Illustrations 

9x12 laches 

Flexible, Loose-Leaf 
Leatherette Cover 



^522 A COPY 


(Send remittance by check, money order or 
unused U.S. Stamps. Register letter if it 
contains stamps or currency.) 

GERNSBACK PUBLICATIONS, INC. 
99R Hudson Stroet Now York* N. Y. 


ORSMA MEMBERS' FORUM 

{Continued from page 480) 
car radio sets, this seems to be generally rec¬ 
ognized as a very unreliable piece of apparatus 
and the trouble will generally be found to be 
due to poor adjustment of the contacts or a 
poor Srade of tungsten, or both. 

Having been fortunate enough to have worked 
in many telephone offices for several years, 
where harmonic ringing converters were in use, 

1 realize that the average Service Man who has 
not been so fortunate is decidedly up against it. 
As a general rule 4 frequencies were in use in 
these harmonic converters, consisting of 16 
cycles (1.000), 33 cycles (2,000), 60 cycles 

(3.000) and 66 cycles (4,000) per second and 
one can readily see that if these frequencies 
were not up to standard at all times, interfer¬ 
ence caused either by poor adjustment or pitted 
contacts was very likely to arise. 

When trouble is experienced with vibrator 
units, the equipment should be dismantled—and 
rf the contacts are simply blackened but not 
pitted, they should be cleaned with commercial 
carbon tetrachloride and burnished with a very 
light steel spring, such as an old clock spring. 
If, however, inspection reveals that the contacts 
are pitied they may be smoothed down with 
crocus cloth, NOT emery paper (which should 
not be used under any consideration). The 
contacts should then be given a final polish by 
rubbing dow'n on an oilstone. Reassemble the 
unit and with a gauge check the air gap be¬ 
tween the blade and contacts, w’hich will gen¬ 
erally be found to be about .008- or .004-in. on 
each side. The air-gap adjustment naturally 
will depend upon the speed of the armature— 
the higher the frequency, the closer the contacts 
to prevent any possible chance of sparking 
(which accounts for more than 90 per cent of 
the trouble). 

For very accurate adjustment. I use a 30 
V. Weston 10.000 ohm meter with a 200-ohm 
shunt, which permits very accurate adjustments. 
After starting the vibrator, the meter and bat¬ 
tery are put across the contacts, first on one 
pair of contacts and then on the other. Then 
the contacts are adjusted until a reading of 
8.5 to 9.5 V. is recorded on the meter on 
each contact. 

Frank H. Hayden, 

West Side Radio Service, 
Alpena, Mich. 

A SCHOOL-TYPE BROADCAST 
STUDIO 

(Continued from page 481) 
able experience of servicing all of the equip¬ 
ment. 

The main studio is of the 'iive end—dead 
end*’ type while the smaller studios are of con¬ 
ventional design. Rock w'ool. acoustic plaster, 
and monk's cloth are used for acoustic treat¬ 
ment. The microphones which are used are all 
of the condenser type; and complete sound- 
effects materials are included as a part of the 
studio equipmtmt. 

A partial view of control room F is shown 
in Fig. A and here will be seen students work¬ 
ing at the mixer desk and the input control 
panels. This control room, in addition to the 
mixer, contains a low-level amplifier, a high- 
level amplifier, distribution panel, and battery 
charging equipment. 

The output of the low-level amplifier is so 
arranged that it may be connected through a 
500-ohm transmission line to the input of the 
A.F. amplifying equipment (which is located in 
the transmitter room on the floor above). 

The transmitter includes a dual audio channel 
and mixer panel, a ,50-W., crystal-controlled ex¬ 
citer. feeding a modulated R.?\ amplifier and 
200-W. class B linear R.F. amplifier. A modula¬ 
tion percentage indicator of the cathode-ray tube 
type and an audio oscillator also form a part of 
this equipment (which is used for testing, as 
well as for instructional purposes). A com¬ 
plete power installation, and stand-by motor, 
generator sets are also included in the trans¬ 
mitter room. 

To enable unlicensed students to operate this 
station equipment, a dummy antenna system 
is used at such times when programs are not 
being released over the air. 


This article has been prepared from data 
supplied by courtesy of National Schools. 





ALLIED RADIO 


Whether You 


li 

Hjl'.i 

S’CA/dcc 

L!)r RADIO RECEIVE 


RECEIVERS 


RADIO EQUIPMENT 


A HAM* STATION 

YOUR OWN RADIO 

PUBLIC ADDRESS 




YOU NEED 


ALLIED RADIO CORPORATION. 

833 W. Jackson Blvd., 

Chicago, Illinois. Dept. D. 

n Send me at once your FREE 1936 Cata¬ 
log—the Leading Radio Supply Guide. 

Same . 


Address 


City . State. 


The 1936 ALLIED Radio Catalog! A differ¬ 
ent book—a live book—a money-saving, time¬ 
saving book—the answer to all of your needs. 
More than 10.000 sparkling items covering ev¬ 
ery radio field: every modem test instrument, 
thousands of replacement parts, tools; dozens 
of new All-Wave and Metal Tube Receivers; 
complete Amateur gear lines; famous Build- 
Your-Own kits; a brilliant P.A. presentation 
—the catalog with everything for everyone in 
Radio. Send the coupon now * 
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7-TUBE SUPER KIT 

Kit InelmlPK: ANTKNNA COIL; U.F. 
('OIL; OSt'lLLAToK COIL; lat l.F. 
<^OIL: 2ml I F. COIL; 3-0ANG d OC 
TUNING CONOKNSKIt. Price 

Sf-hematic circuit diagram for A. C. and AutQ 
Heceiver furniahed. 



T.R.F. KIT 

ANTENNA COIL: 2 K.P. COIL; 3-GANOCl OC 
DEJUll TUNING CONDENSER, price. 

Write for our special circular radio parts 
and tubea. 

Send enough money for parcel poet or we ship 
hy express collect. 

ARROW SALES CORPORATION 

631 Washington Blvd.» Chicago. Illinois 


^NEW LOW PRlCe^^ 


_ _ 

J^M FE RI TE 

CUfiREHT and voltage 

REGULATORS 




Ab^iiII* rifilfleMiMii fvf AC- 
QC Hli HW kKT M-3S. 

1-11 ivn AC-DC kh iwgii- 

4W[9fi Hiip HKl. «nfl iSL Alia hw 
IC^ n fee 

J-Hvh Buftvrr List M-iil 


^Or CHART C¥. 




561 KDACfWAV NEW VT>W 


Prepare yourself nuiekly for 
to<lav's hIngest opportunity— 
NKO.N or •'gaseous tube" 
llghi Inn—most widely used 
medium of lighted displays, 
the future's greatest source of 
Illumination. Splendid future. Trained o'en needeil In 
every locality, start now wldle the industry Is atili new! 
PDPP Jtooklet deserlties NEON'S opportunities and 
• complete data on the practical L. home- 

study course. Low enrollment fee will amaze you. WUITB 
TODAY! 



COMMERCIALITE LABORATORIES. Bov 47*R^maha. Nebr. 



Actual Troubles in Radios 

By BERTRAM M. FREED 

Consists of 200 Pages (46 diagrams) of 
pro\en solutions to service breakdowns 
which have stoi^ the test of time. Telia 
how to locate and make repairs on over 
flve hundred different model receivers. 
One free aupplement. For sale by lead¬ 
ing mail-order houses and radio parts 
Jobbers, or direct from us. Price el.OO. 

SERVICEMEN*8 PUB. CO. 

172 Washington St. Now York City 


★ SERVICEME N ★ 

Complete line Replacement / I 

Parts. Short Wave and AU- I ^ 

Wave Receivers, Amplifiers, j new 
Test Equipment and Acces- f w^io 
series. All at Rock Bottom J ^cata-” 
Prices. / 

CONSOLIOATEORAOIOPROOUCTSCO. ' I 

Box 23 Northwestern 8ta Detroit, Mich. Dept 22K 


free 

• 

NEW 

1936 

RADIO 

Bargain 

CATA¬ 

LOGUE 


RADIO ENGINEERING 

BC.V Institutes offers an Intensive course of high 
standard embracing all phases of Uadlo. Practical 
training with modern equipment at Now 
York and Chicago schools. Also Specialized 
courses and Home Study Courses under "No 
obligation" plan. (Catalog. Dept. IIT-3G 

RCA INSTITUTES. Inc. 

75 Varick SL, New York. 1154 Merchandise Mart, Chlcafo 

Recognised Standard in Radio Inutruction Since 1909 
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A BROADCAST P.A. UNIT 
FOR MUSICIANS 

(Conftnuerf from page 481) 
people reifardinf? the reproduction of music, find 
difficulty in Kettinff a system to satisfy them. 
To meet the demand for an outfit that will fill 
all requirements, a sound system containing; 
many novel features has been developed. It is 
simple to operate, versatile, excellent in quality, 
powerful enough for ordinary purposes, neat 
in appearance and portable. It attempts the 
rather difficult feat of satisfying both the lay¬ 
man unfamiliar with electricity (particularly 
the musician), and the sound engineer. 

The heart of this sound system is the amplify¬ 
ing unit, consisting of the amplifier proper, a 
high-fidelity A.C. or A.C.-D.C. outfit delivering 
18 W., and a powerful 10 in. speaker. Pro¬ 
vision is made fur the use of additional loud> 
speakers. This amplifier is mounte<l in a hand¬ 
some black leatherette-covered case with 
chromium plated trimmings, and tube and 
speaker grilles. The case measures 15 x 15 x 8 
ins. deep, and yet there is also room for a micro¬ 
phone with cable and a folding microphone 
stand, thus placing within one neat carrying 
case a sound system complete in itself, the en¬ 
tire weight being only 29 lbs. 

NOVEL APPLICATION 

There are really four essential ways of am¬ 
plifying the sound output of the fifuitar, for 
instance. One is the conventional fashion of 
placing a micrn]>hone near the guitar, which is 
quite unsatisfactory because it picks up other 
instruments to the same extent. Some guitar 
manufacturers replace the instrument strings 
by metal strings and maintain inductive pickup 
or pickups near the bridge. The sound thus 
obtained is quite artificial and differs greatly 
from the natural sound. 

A much better method is the use of a **crystal 
cartridge** such as used in crystal pickups. 

The best method, however, is the use of an 
especially designed crystal cell unit which is 
simply tape<l down onto the instrument. Not 
only can this unit be removed and attached in 
a jiffy, and at will, but it will give most amaz¬ 
ing. realistic, faithful amplification of the weak¬ 
est tones. 

One more interesting way of obtaining the 
same results is by using a so-called "bridge.** 
Such a bridge can be usckI both as a normal 
bridge (which is the part supporting the 
strings), and as a means of translating the 
vibrations of an instrument into electrical 
oscillations so that the tone of the instrument 
can be reproduced and amplified faithfully. 

The 2-channel input mixer in the amplifier 
provides many useful applications of it for the 
musician. Two string instruments, such as a 
Hawaiian guitar and a Spanish guitar, 2 violins, 
or 2 of any kind can play ducts together. 

For most purposes a string instrument play¬ 
er can play together with a phonograph or 
radio set. These things can, of course, he done 
hy any instrument by using ordinary micro¬ 
phones in place of the bridge pickups. With 
an orchestra 1 microphone can be used for a 
vocalist and the other for the orchestra, each 
independently controlled, or 2 microphones can 
he used to obtain better balance for an orchestra 
when amplifying it. Many other uses can be 
found for this mixer. 


This article ha.s been prepared from data 
supplied by courtesy of Columbia Sound Ca. 
Inc. 


The metal-tub« amplifier and the case. 



Over 130,000 People 
Find Each Issue o f 

EVERYDAY SCIENCE 
AND MECHANICS 

of Intense Interest! 

EVERYDAY SCIENCE AND MECHAN- 
ICS is the finest scientific — technical —«t«- 
chanical constructional magazine in the 
field. Up-to-the-minute with news flashes 
of scentific events. Dozens of construc¬ 
tional articles and many popular expert- 
ments. Ideas from which you can make 
things to sell. 

A Host of Interesting Subjects Covered: 

WoiMlworking—Photography—Magic—Pat¬ 
ents and Inventions—Book Reviews—Metal¬ 
working—Chemistry— Engineering—Micro¬ 
scopy—Electrical Experiments—Household 
Helps — Astronomy — Prize Contests—and 
other subjects. 
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Sl^Wave 
M^tener 


tor shori^truro tesnsl 

SHORT WAVE LISTENER 

4,600 Short 
Wave stations 
listed 

flnwt miRazIns 
of its kind ever pub¬ 
lished—totally different 
in get-up and rontenlf 
from any other. I'oniaina 
the largest listing of 
abort wave stations In 
tlie world, up-to-the- 
minute. Including 
"Police." "Television" 
and short-wave stations, 
as well as a special Hat 
of the star short-wave 
atationa with their fre- 
quenrlea and call letteri. 
Also containa photos and 
descriptions of short¬ 
wave broadcasting sta¬ 
tions in various parts of 
the world with photos of 
TT . . . studio artists 

—How to locate weak" distance stations, 
and other hints for the "short-wave llst- 
’—Question and Answer Department 
the Copy ‘listener"—Silver <*iip Trophy 

for besl photo of listening "Posts." 

ON ALL SHORT WAVE LISTENER 
NEWSSTANDS SSHHdsonSt. Now York, N. Y. 




Every SHORT-WAVE 
SET-BUILDER 
NEEDS THIS BOOK 

Every eit^rimeffter who hasi ever 
tried to i»uUd m nhort wave net knows 
by eiperienre. the difference lietween 
a Krxtd and a poor receiver U usually 
fouml in thr short wav* coila. Often you 
have to hunt throuch maiaiinea. books, 
etc., to nnd the information you require. 
The prraent book hae been cotten up to 
obviAie theae dilRculllea. 


Fn this (look you find every possible bit of 
toTiirfiiati/in on coil uinUinK. Only the moet 
iii.iilern "dope" bai been Publislied. 
llluatratinne calore. aivins not only full 
Inst ructions on how to uind cuiti. but 
diriiensiotis. aises of wire, curves, how to plot 
them, hy means of uhich any coil for any 
narficular ahoit wave eet can be fiturml in 
.Kltnnce. as to number r.f turns. Site of wire, 
aptciiix. etr. There hsa never been such 
ilMt.t^|i^iiUtslied in such easy aeceesible form 

RA^DIO PUBLICATIONS, 


Sent to you up¬ 
on rrceipt of 

25c 

In ^n or unus¬ 
ed US. P..siace 
Stamps 


101C Hudson 8t.. 
Now York. N. Y. 
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OUTSTANDING MERITS OF 
METAL TUBES 

{Continued from page 470) 

means something more than compactness of sets. 
It means also that the tubes can perform more 
efficiently. The short leads of an all-metal tube 
are shown in Fig. D. The low inductance of 
these short leads permits high tube sensitivity, 
especially at the short wavelengths. Also, the 
bracing effect of these stiff stubby wires helps 
to make the electrode assembly rigid. 

Another outstanding feature of the all-metal 
tubes is the excellent shielding provided by the 
metal shell. It is not only true that the all- 
metal tubes are self-shielded and require no extra 
shielding apparatus: it is also true that the 
shielding provided by the metal shell is almost 
perfect. There are more functions performed 
by this shielding than are generally realized, 

FUNCTIONS OF A TUBE SHIELD 

Of course, most radio men know that the 
main function of tube shielding is to cut down 
feed-back from plate to grid through fields whose 
paths are outside the tube. Figure lA shows how 
well the metal shell performs this function by 
completely bbxjking off the lines of force be¬ 
tween the grid lead and the plate. 

It is not so widely realized, however, what an 
effective shield the metal shell is in other re¬ 
spects, For one thing the metal shell has a 
property that is absolutely essential for good 
shielding; that is, it is permanently and posi¬ 
tively grounded. This completely eliminates the 
sort of noise that arises sometimes in a glass- 
tube set when the tube shields become corroded 
and make poor contact between the upper and 
lower shield pieces. In the all-metal tube struc¬ 
ture shown in Fig. IB, the metal shell is con¬ 
nected to the grounding pin by welds that do 
not corrode and do not loosen. 

Another shielding function performed by the 
metal shell which is not generally recognized is 
the elimination of any disturbing effect of stray 
electrons striking the walls of the tube. This 
function is performed in the glass tubes by such 
means as the familiar strip of graphite, on the 
inside of the bulb of tubes like the 6C6 and 6D6, 
which prevents secondary emission from the 
glass. In the all-metal tubes no such precaution¬ 
ary measure is necessary because the metal shell 
is a grounded conductor and the problems of 
charge accumulation do not arise. Because the 
metal shell performs as a shield so admirably 
in all these respects, set designers can now build 
stable and quiet amplifier stages having more 
usable gain than was ever before possible. 

One feature of the all-metal tubes which 
means more and more to Service Men using 
them is their convenient and logical basing sys¬ 
tem, The aligning plug and key on the metal 
tube's base makes it extremely easy to insert 
the tube in its socket. You hold the tube over 
the socket so that the plug fits into the central 
socket hole, turn the tube until the key lines up 
with the slot, press, and it is done. There is 
no peering at the socket to find the heater holes 
and there is no fussing with shields. 

Another convenience is the system of pin 
connections shown in Fig, 1C, These connec¬ 
tions are as uniform as possible for all the 
types and are easy to remember. 

These are only a few of the outstanding 
merits of the all-metal tubes. 


Radio Is On The Upturn ,,, Are You? 

The GOOD Men in Radio Have GOOD Jobs! 

There sre iiiilli»»Qj» of radio note snd thoikfsndu of ncrvioe* 
jA / men. Yet in tliw prosncroiw, but overcrowded, field there 
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Practical right from the beginning, ■ MAIL THIS COUPON TODAY! a 
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serviceman does better work in less ; Please send me complete details and illustrated lit- a 
tin., .nd .arn, more. 1 | 
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This course STARTS where other | Address ___..- - -- \ 

Service Courses END, There is no ■ j 

waste material. The price of a stamp ■ City --—----J 

will bring you the facts! . 

CAPITOL RADIO ENGINEERING INSTITUTE 
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BOOK REVIEW 

FUNDAMENTALS OF RADIO. (2nd •<!'*',?") by >1. 
R. Ramsey. Published by the Ramsey Publishing Co, 
1935. Size 6x9 ins,, 426 pages, cloth bound. Price 
$3.50. 

This book is not only adapted as a text-book 
for classroom work but it is also excellent for 
the man with a technical education because it 
is written in a style familiar to him. Professor 
Ramsey has brought this second edition up to 
the minute. Every phase of the subject is thor¬ 
oughly treated, and the author has replaced the 
dead-wood found in many text books. The 
hook is complete, well illustrated and precise. 
It also includes 380 problems. 

Contents Include: Electricity, Direct Current; 
Batteries: Measurement of Resistance: Alter¬ 
nating Current: Introduction to Radio: Capac¬ 
ity : Inductance: Rsdio Waves; Radio Current; 
Transmission: Detectors; Vacuum Tubes; 

Coupled Circuits; Aerials: Radio ResisUnce; 
Radio Telephone: Audio Amplification: Loud¬ 
speakers, etc. 


This article has been prepared from 
data supplied by courtesy of RCA Manu¬ 
facturing Co,. Inc.—Radiotron Division. 


THE PSYCHOLOGY OF RADIO by Cantril and All- 
port. Published by Harper & Brothers, Sue 6'/2* 
9'/j in*., 276 pages. Price $3,00, 

This volume is intended for those who are 
faced with problems involving the program side 
of broadcasting. It tells in detail the technique 
which is most satisfactory in putting over dif¬ 
ferent types of programs, what programs appeal 
to various classes, and in general, every possible 
angle which involves the listener. Many of the 
conclusions reached are the results of actual ex¬ 
periments, and also the compilations made after 
study of correspondence files of the large broad¬ 
casting chains. 

Those interested in the actual program ma¬ 
terial of broadcasting will find much of inter¬ 
est in this book. 

(Continued on page 608) 


Fig. I, Details of metal tube construction (A and B) and pin numbers (C), 
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N«w T936 

DOERLE deluxe 

S-tube short-wave 
A.C. RECEIVER 



COMPLETE PRICE 

$2^.53 


No. RC 5000 


featuring — 

★ Ranee 15 to 550 
Meters 

if Bandspread Dial 
^ Universal Antenna 
Input 

if 8 Low-Loss Coils 

^ Laree Dynamic Speaker 
Tone Control 
ir Ready to Operate 

Black Crackle Cabinet 

FREE 5-DAY TRIAL OFFER 

Try this sTorld-famous receiver in your own home for 
fitr full ViHir money promptly refuiideci If >'bU 

are not satlstled 

iTiittilroils of iPsii loiiiiiilc hi --iir lili^ dtti t li. the 
ailperlntire perfni miiiii i- ;;tr tills run I-if I s<t, T.-0 
tuLieil &taifes, reF:i-j-rikt >1 liteiiiii-. iliriK A T. sI.Ees 
ulll- Itouerriil (iiiitidc Iiiili.iit iml p^rftilJj inatrhed 

... st.akir —^U ei)iil ril'•it ■ -- tl i!< ifi-t 

ai i>iic the 'lost nliiM- on tin maiket. t >es 1 tU>6. 
1 (iF7. 1/37. 1 41 ..III 1 KO. Sold ruiiilileie with tubes. 
Sa\ * Tree .-Itai 'irisl vlitn iiril--ilnk. 

Svt of Hroaiieast t’olls. 2U0 to TiriO meters..?!.:j extra 
Write for FRKK 64-paire Catalog. 


RADIO TRADING CO. 

97 Hudson St. N. T. C. 
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ft... k r..ll It ARC AI 

Hi K.VlilO SETS, l.«n« and 
Short Wave Apiiaratuii. Srr 
Repair and Re¬ 
lit n.-rn lent Part:* EiertrirnI 
Ani.lianee-^ and I-in.IrciL* 
.4 MiHeetlaoe.iii'i StH>niiih at 
T IfK .1 /K XJH) US S.\ \-1Sf: S 

Cet thin Ilia new Usrerairi 
Ro.ik. ItU alKoliitely FRKI 
.-end O'* yotir Name and ad* 


n'itliout oWiofl'iVin—J 
I drc-ss oa a prist enrd 

RADIO CIRCULAR CO.. INCl 
OIS Bro«dw«y» D«pt. R. C., New York, N* Y. 


BUILD IT YOURSELF 


You can build thll 
Trailer with ordinary 
tools easily from our 
siep-by-step constructional 
sheets and large sized blueprints. 
Fiiifat 'Irftiler ia eawiencrr. •ieel 





■leoPo i. Toilet. Shower, Elec- 


•beet. Ultutroliona kad detwiti. 

THE PLAN SHOP. 91o Palmolive Bhlc. 


EVEREA&V SERVICE CEMENT 

3pM|i4r CahihiI-' 


Thir J* the h«( rement for rrpUrinc Ppeaker 
Conr* TPiittK eia *1 i fiu 

It r*n be lined for other ttadio work, euch a* 
•calinE adjtwtmentii. een.entini looae iiibe 
baare etc It la Vibration Proof and Faat 
Dryina. AaV for it by name, at your jobbeta 
if he can not auppty vou. wrirc «*_ . Pen.l f. - 
larie cirnitaf if oil.er Per. irc Alda Liat 
Price. We, per larce bottle. 


General Cement Mfg. Co.a Rocfcferda Illinois 



RADIO COURSES 

RADIO OPERATING: PreT>are for Gov't 
License Kxain. # RADIO SERVIGING: 
InchtdinK Sliort Wavt' # AMATEUR (jODE 
0 New Course In ELKCTRfYNiCS: 

Day and Evenlnft Classes. 

Bnoktet f^pon Ppnupxt 

- w. e - 
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"A STITCH IN TIME" I 

SAMUEL C. MILSOURNE 


I T APPEARS to be one of the unfortunate | 
habits of thb ratlio industry of ours that it 
blindly ventures into new developments with¬ 
out thought of the future or how its many n 
time dubiously termed "improvements” reflect 
upon another branch of the industry. 

Therefore, we wish to bring to the attention 
of all Service Men radio set manufacturers, and 
others interested in the industry, a situation 
which has developed recently as a result of the 
introduction of the new octal tubes. 

It was understood by most of us that one of 
the original purposes of the octal tube socket 
was to accommodate in one single type socket, 
all future developed tubes, regardless of the 
number of elements or pins required (up to 
ei"ht). This, they told us, would automatically 
eliminate the necessity for a multiplicity of 
special types of sockets and adapters, as nn 
octal socket in which all of the eight holes arc 
drilled would receive any octal tube. 

This purpose is now being defeated by several ' 
radio manufaettireis who arc e<luiM)ing their ra¬ 
dio sets with fpetal sockcLs in which only those 
holes re<iuired for the particular tube are pierced, 
leaving blank the baluncc of the holes* 

Manufacturers using the "blank out’* non¬ 
standard type of socket frustrate all the laud¬ 
able attempts previously made to standanlizo 
tube sockets and throw the whole situatupii back 
once more to the use of a special adapter for 
each type of ''blanked out’’ soekot. 

Let us See what economic waste would result 
froni these practices. There are estimated to be 
about 4(1,OOO radio .-ict analyzers in use at the' 
present time. Looking over the types of tubes 
already issued. 3 speeial adapters are necessary 
at a selling priee of 75 cents each. Therefore, 
as a result of this departure fr.pnt standard pro¬ 
cedure, the radio service industry must pay 
$110,000 for adapters to service a few manufac¬ 
turers* sets. 

The proponents of this scheme advance as one 
reason that it will reduce the possibility of set 
owners removing a set of tubes and replacing 
them in the wning sockets. We say, the set 
owner is not supposed to remove his tubes. A 
radio Service Man who is capable of correcting 
set troubles should be called as it is his job, and 
hie alone. 

"Let us,” as a famous New Yorker says, ''hapk 
at the record,” All tul>es will fit the 6A8 and 
6P7 sockets. The 6F,5, 6116, tiJ7, 6K7 and 6L7 
all fit the same type sockets. 

The 6C5, 6D5 and CFS will also fit the 6F5, 
6H6, 6.17, 6K7 and 61.7 socket'^, besides fitting 
the standard socket. The 6C5, 6D5 and 6F5 will 
all fit the same type s(»eket. 

The and 57.4 are interchangeable as to 

socket, and will fit the 6AS and 6P7 sockets. 

Therefore, all I2 types fit a sUindard socket 
used by 2 tube tylies ; types are interchange¬ 
able in- let us say, special socket No. 1, 3 more 
types fit, let us say, special socket No. 2 and also 
special socket No. 1 : 2 types, let us say, fit spe¬ 
cial socket No. 3. 

Remember, what is needed is not the extra 
contacts on the tube sockets but just the extra 
holes pierced. Extra contacts cost money and we 
can see where a material saving can be made in 
this direction, but, we are sure that it costs as 
much to punch 6 holes in a socket as it would 
cost to punch 8 holes. 

We are sure that no manufacturer of test in¬ 
struments wishes to make one penny through 
the sale of these adapters to Service Men, al¬ 
though, a present $00,000 market is not to be 
taken lightly. 

We, the Supreme Instruments Corp., suggest 
the following procedure to be followed by radio 
men: 

(n When servicing sets in which one or more 
‘‘blanked out” sockets are u.scd, replace tht*8e 
nrin-standard sockets by the standard 8 hole 
pierced octal sockets <ir drill out all blank 
spaces on the non-standard sockets. 

(2) Immediately write the radio service or¬ 
ganization to which he belongs to petition the 
R.M.A, for a standard octal socket proce<lure. 

(3) Write his jobber or wholesaler asking him 
to aid in the elimination of this situation. 

(4) If he represents one or more of the.se 
manufacturers who arc using blanked f>ut sock¬ 
ets, write them renuesting an immediate aban¬ 
donment of this program. 


THIS MAGAZINE NEEDS 
NO INTRODUCTION 
TO SHORT-WAVE FANS 


SHORT WAVE CRAFT 

Tliii i>opular momhiy maeaiine, SHORT WAVE CRAFT, 
cuntaini crerythlnc you v^aat to know about Short Ware*. 

The wuiitlers of world-wide short-ware reception are 
clearly dercribed and illustrated. Latest practical Infor¬ 
mation for radio Tans, ex|i«rinienters and '‘hams" will b* 
foutiil. Tells you how to build short-ware recelrers and 
transmitters; constrmt sets of one and two tubes or as 
many as seren, eiitht or more. Tells best foreliin stations 
to lof! and when to tune iliem-~iiii-lu<les newest and best 
rirenita of the time. .'iiloUT W.WK CH.MT Is eilited 
by lliiKo lleriisljai-k. 

NEW FEATURE RECENTLY ADDED—To tho short 
wave fan who has logged and obtained verincation of tho 
largest number of short-wave stations from all over the 
world during one month, will be awarded a magnificent 
24" silver trophy. 

Sfterial This Month Only! 

For the month of January only, we offer readers of this 
maitazine the opportunity to read radio's rtreatest short¬ 
wave magazine at a special saving. The regular siihscnp- 
lion price Is ?2.50 Per year. You can now net SiKiUT 
WAVE CRAFT for the next 

8 MONTHS 
FOR $1.00 


4-Co/or Cover 
Over 200 illiisiraiiont 
9x12 inches in size 



ON ALL 
NEWSSTANDS 


Pend remittance by rheek. money order orT.P. Postafte 
.stamps. HcRister letter if it contains cash or currency. 

SHORT WAVE CRAFT 

S9R Hudson St. New York, N. Y. 



ELECTRIC DRILL 



UAPACITY 
V4” DRILL 

WEIGHT 
4VSe lbs. 


This Utility Drill 
is built for inter* 
mittent service, al¬ 
ways ready for in¬ 
stant use, and wifi 
accommodate straight shank drills up to '4 
inrh. Weighs only 4*2 pounds, and has a 
convenient on-and-off switch mounted on the 
motor body. The three-Jaw chuck has a ca¬ 
pacity up to Ya Inch. Furnished complete 
with 10 feet of heavy duty rubber coverod 
cord, and plug cap. Operates on alternating current 
only. 110 volts, 60 cycles. 


PRICE 

$ 5.97 


ski ftfitnt/ if/ht o pimnrls. 


OUR OLD CUSTOMERS KNOW THAT OUR MER* 
CHANDISE IS SOLD ON A STRICT MONEY- 
BACK GUARANTEE. 

Aii shipments iiill be forwarded by express 
collect if not sufficient postage included with 
your order. 


WELLWORTH TRADING CO. ItC-336 

506 Palmolive Bldg., Chicago, 111. 
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NOW READY! 


VOLUME 2 

of the Official 

REFRIGERATION 
SERVICE MANUAL 



Entirely 
New from 
Cover te 
Cover! 


$522 

POSTPAID 


The Only Complete Refrigeration 
Service Manual Ever Published 


The tiew vnlunie of the OFPICI.VIi UKFRIOKRATION 
SKRVICK MAXfAL <Volume U) contains entirely new 
service ihita >ik I liifnrtnui Ion of value to everyone Inter- 
edirii in refrict-i atloii. 

ThU Manual fonti!. a eomnanion and suphlement to the 
Prevhwii OFFICJAI, II K F K It; EU A T I O N SERVIFE 
MAX1 ;aIj (Volume I). since all date in the 1935 volume 
are entirely neM. 

The (urve of sales of rel'riterators am! replacement 
Parts lias tfteaflily inrreaseil year hy year—even during 
flehresislun year-. It is the one Industry to make this 
liroitre'^A. Year hy year sales liuTea-ies nlll suoti lilace 
Refriiferatlun in rank with the automobile industry in 
initiurtani e. 


Partial Cotitettts in Second Volnme of 
^'Official Refrigeration Service MannaV 

Theory and Fundamentat Lawa 
Methods 0l Retrioeration 
Refrigerants, Lubricants and Brines 
Handling and Storage of Refrigerants 
Compression System of Refrigeration 
Liquid Throttle Devices 
Refrigeration Systems 
Electric Control Devices 

Compressors. Types. Seals. Valves. Capacities 
Evaporators and Cooling Units 
Service Tools 

Commercial Unit Specifications 
Servicing Refrioeration Apparatus 
Servicing Low Side Float Valve Systems 
Servicing High Side Float Valve Systems 
Servicing Expansion Valve Systems 
Servicing Thermostatic Valve Systems 
Servicing Restrictor and Capillary Tube Systems 
Charging Systems with Refrigerant 
Eleclrical Service; Motor. Fuses. Hookups 
Estimating Refrigeration Loads 

OVER 350 PAGES 
OVER 300 DIAGRAMS 

Flexible, Looseleaf Binder 

'niis New Rpfrliferntion Manual Is printed on a special 
Itllili' stork. Tills stork. ahhoiji;h unuoinllv thin, is ex- 
rr|itioiia1ly stroni: and durable, it inukej lianillinE of the 
luKik Tiitx-li easier. 


GERNSBACK PUBLICATIONS, INC, 

99 HUDSON' STREET, NEW YORK. N. Y. 


MAIL COUPON TODAY 


GERNSBACK PUBLICATIONS. Inc. ItC'23(l 

99 Hudson Street. New York. N. Y. 

fieTitlemeit; Kiirl-i?efl you will find my remittanre of 
$.",00. for nlilrli send me one ropy of the OFFiriAL 
ItKFRK'.EIlATKiN .'JERVIc'E MA.NMWL (Volume lU. 
i ijiider'tand th ct this book Is to be shipped to me 
POSTAGE PREPAID. 


Niiino 


t'ity. State. 


0VEII.SI<:A.S ItKAIIKIt.SI 

This book can be obtained from 
POWER CONTRACTS* Ltd. 

136 Southwark St.* London. S.E.l. England 


NEW DEVELOPMENTS IN ALL¬ 
WAVE RECEIVER DESIGN 

{Continued from page 469) 

much for radio reproduction, but it certainly is 
necessary for phunoKraph work, since here the 
iro^Knic expander comes into use. The expander is 
simply an ampliTier which is so arranged that 
when a loud passage of sound comes through, it 
is amplified more than it would be in a conven¬ 
tional audio amplifier. 

This is accomplished by a relatively simple 
system, as shown in Kip. 2. Here. VI acts as 
a straight A.F. amplifier, the incoming signal 
being fed in through number 1 grid. At the 
.‘lame time, the signal is applied to the grid of 
V2 which also amplifies it. the amplified signal 
is then rectified by the dio<le-connected V3. The 
rectified voltage appears across R9 from which 
it is fed through suitable filters to the No. 3 grid 
of VI. 

The whide arrangement operates so that w^hen 
a loud passage enters V2 the resultant rec¬ 
tified voltage across RO bucks the bias on grid 
3 and the amplification of the tube is increased. 
The use of RG allows the degree of expansion 
to be controlled, while Rx is the manual volume 
control. While in the particular set illustrated, 
the expander circuit is used only for the phono¬ 
graph amplifier, it has been used with consider¬ 
able success in high-fidelity radio receivers- 

Thus it will be seen that the multiplicity of 
tubes in some of the large new sets actually 
serve useful purposes. While it is conceded that 
the set might work fairly well with fewer tubes, 
the result would not be what the discriminating 
buyer of such efiuipment expects, nowadays. 



Fig. 2. The volume expander of the let. 


NEW GERMAN TELEVISION 
RECEIVERS 

(CoMd'jtucd from page 470) 

out the future possibilities of television. Most 
cathode-ray television receivers of to<lay are 
only bright enough to be observed in a dimly-Iit 
room. The illumination of the screen of the 
new experimental set, however, is so brilliant 
as to permit the images to be viewed even in a 
/»rij7A//y-77fw»t*7ia/rrf room! 

Another and imiinrtant feature of this experi¬ 
mental set-up is the image definition, w'hich may 
be maile as high as 400 lines. (That is, image 
fiuality e<iuivalent to that on the modern movie 
screen.) 

This exceptional range is due to the use f>f a 
new wide-range amplifier that 1 have designiNl. 
It surpasses in performance the standard hereto¬ 
fore used—Ihe direct-coupled amplifier. The 
new design permits res|>onse without serious 
fiuctiiation over a frequency range of 0.5- to 
1.000.000 cycles. An important factor in secur¬ 
ing this wiile-frctiuency response is the arrange¬ 
ment of the components, as shown in Kig. C. 


A PROTEST 

The Natiitnal Radio Service Assoc., through 
the medium of its ofificial organ, the 
Trchnician, has registered a strenuous protest to 
the so-called “Radio Manufacturers Service'' 
sponsored by the Philco Radio and Television 
Corp. In a lengthy resolution, they point out 
in detail their griex'iinces with this new policy. 
They believe it represents an attempt to monop¬ 
olize a large percentage of the service business 
of the nation and that it tends to mislead the 
public into believing that the service is apon- 
soreil by radio manufacturers in general, which 
of Course is not so. 

Pfenae Say That V'ow Saw Ft in Radio-Cuaft 


NEWond SIMPLIFIED 

All-Wave Antenna 
RCA RK-40,15.50 



Here*s a genuine RCA Antenna that 
you can install in a few minutes. Just 
attach the support ropes to the two 
insulators and it's up. Receiver coup¬ 
ling unit is then attached to the bind¬ 
ing posts of the receiver, transmission 
line is cut to length, and there you 
are. Your customer is all set to hear 
stations never heard before. Factory 
assembled, all joints soldered. 

For further information write to Dept. R. C. 

RCA Mfg, Co*, inc., Camden, N. J. 

A tubiidiory of the 

RADIO CORPORATION OF AMERICA 


WOULD WIDE 



ANTF.NNA 

SYSTEM 


LIBERAL ALLOWANCE 
MADE 

ON YOUR OBSOLETE 
INSTRUMENTS 

Trade in your obsolete meter and 
purchase the modern service¬ 
man's Universal Tester 

Volts A.C.-D.C. 

5-25-100-250-1000 
1000 ohms per volt 

MilHamperes D.C. 
I- to-100-1000 

Capacity 
.001-10 Mfd. 

Paper or eleetrolyll* 
condensers. 

Inductance 
I-10,000 Henryt 

D.C. Resistance 

.5-5.000.003 ohm*. 

Send full description of obsolete in¬ 
strument you wish to trade -in, and 
6c in stamps for Bulletin 611-PC de¬ 
scribing the Shallcross Universal 
Tester. 

Shallcross Mfg. Company, Collingdale, Pa. 
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NEW 

(Diip&ndcdbh 

Test Equipment 


Dependable OHMMETER 

Models 405 and 405A 

DEPENDAULE OHM- 
METER Model 405 is 
an accurate double 
range instrument read¬ 
ing from 0-1.000 and 
0-100,000 ohms. Meas¬ 
urements of less than 
% ohm can be made. 

The D’Arsonval mov¬ 
ing coil meter has a 
guaranteed accuracy of 
2%. Provisions are 
made for easily adding 
milliammeter and volt¬ 
meter ranges provided 
in Mrxlel 405A. 

DEPENDABLE OHM- 
METER Model 405A 
is identical to Model 
405 but has four addi¬ 
tional voltmeter scales 
of 0-2,5: 0-25; 0-126 
and 0-750. There are also the current ranges 
of 0-2.5 and 0-125 milliamperes. The panel, 
meter and case are the same for both models, 
the 406 and 105A. They arc both furnished 
complete with self-contained batteries. 

Size: TVfe" x 4* x 3"; Weight: 1^ lbs. 



Model 406—Complete, 

ready to operate. 

Model 406A—Complete, 
ready to operate.. 


$8a45 net 
$9«95 net 


Dependable MULTITESTER 

Model 403-A 



COMPLETE, READY 
TO OPERATE 

S10.65 


Service men and dealers 
highly praised the Model 
403 Multitester—and it 
deserved praise. But the 
new improved Model 
403-A -DEPENDABLE*’ 
MULTITESTEU insures 
even greater satisfac¬ 
tion at less cost. Em¬ 
bodying every feature of 
the former model. No. 
403-A is more compact, 
having been designed as 
a companion instrument 
to the new Model 601 
ANALYZER UNIT, 

2,000 ohms per volt. Ac¬ 
curacy within 2 per cent 
in p’ARSONVAL type 
moving coil meter. 3- 
range 0-2.000,000 ohm- 
meter ; 4-range 0-5-50- 
250-750 voltmeter; 0-500 
microammeter. 


Dependable POWER LEVEL 
INDICATOR 


Moilel 421 



Complete: $25.85—Kit: $21.00 

Importnnt help for P.A. men. Measure* power level* 
from minus 12 to plus 43 il(‘eil>rls. Hluhly-»ecurale 
5" fan‘lvTie meter eallbraieil frtiin <l««n 12 hi up 10 
decibels. .'iOO inicroamh. movement. Knife-edge point¬ 
er. I hiiiue 10.1)00 ohm nmstant Impedanee L-lyi>e at- 
tenimror.’ Also direct-read lug. 4-range .\.t\ voltmeter 
fur all freitueneies. 


We Issue 
No Catalog 


All nnlera are F.O.ll. New York. Terms: 
A tieposil of 20% li refhilred with every 
ortler. lialanee loay be i>ai<l on delivery. 
DEDrCT 2% IP FULL AMOl'NT IS 
KKXT, 


GRENPARK COMPANY 


101 Hudson St. Dept. RC New York, N. Y. 


AN A.C.-D.C. BEGINNER'S 

SUPER. "2" I 

{Continued from page 477) 

that constitutes the front face of the loud¬ 
speaker. This construction will permit the en¬ 
tire chassis to be fitted into a midget cabinet; 
and the reproducer to fit tightly against the j 
cabinet grille. (A different reproducer may 
necessitate a different value for C7.) 

Make sure that the coil connections of LI, 
and L2-I.F.T. are correct as per the detail illus¬ 
tration given, and the schematic circuit. The 
lead marked “brown” is a tap that the experi¬ 
menter must take from the common connection 
between the two primaries of the composite coil. 
Lead “black” is a lead inside the composite 
unit that must be shifted; in the commercial i 
j coil this wire is groundi'd, and must be un¬ 
soldered from its grounding point and swung 
over to terminal 3. It i^ possible that an im¬ 
provement will result by reversing at X-X leads 
5-6 of the H tickler coil (which slips inside 
the se<’<»ndary). Another reversal of connections 
at X-X, leads “red” and “1,** may improve op¬ 
eration. 

The LI tickler coil is made by winding any 
fine wire (about No. 30, insulated) on a fornr 
that will just slip inside the LI secondary: the 
exact number of turns, and the location of the 
coil are determined by experiment—in general, 
about 50 to 75 turns will be sufficient, with the 
coil so positioned inside the secondary as to se¬ 
cure regeneration with a midway to ?4-on set- 1 
ting of Rl, at the highest-wavelength setting , 
of Cl. I 

It is preferable to use a service oscillator to 
align the circuits. However, the manufactured, 
“composite” (combination) coil, L2-LF.T., is ' 
made to such close tolerances that the correct 
settings for trimmers C3 and C4 may be taken 
as their half-way adjustment. With this as a I 
starting point the trimmers in shunt to Cl and 
C2 are adjusted for maximum signal strength 
from a l^cal broadcast station, with regeneration 
eontriils HI and R2 adjusted for least regenera- 
t’on consistent with gmid reception. After this, 
the Cl and C2 circuits may be checked, at 200- 
and 545-meter (approx.) settings, when listen¬ 
ing to distant stations. 

The experimenter who wishes to secure in- 
creaseil sensitivity may wish to use a 10.000- to 
20.000-ohm bare-wire voltage divider as R7-RR. 
moving the slider along the resistor until the 
optimum voltage is secured for the screen-grid 
of tube VI. This expe<lient will take care of 
individual tube characteristics. 

Note that the only way in which the external 
ground makes connection to the set is capacita- 
tively through condenser C8. This is a safety 
measure in D.C, power line operation; the fused 
line plug is an additional safeguard (that should 
be included in aii sets designed to operate on D. 
C. lines). The tuning condenser unit has a 
in. shaft, requiring a dial or indicator-knob with 
this inside diameter: or, a ?4-in.- to H-in. 
retlucing adapter may be used. 

LIST OF PARTS 

•One kit of 4*56 kc. superhet. shielded coils, LI 
i (irith ticUh'r), L2-LF.T.; 

' One Electra<l 50.000-ohm tapere^l volume control. 

Rl. with switch Sw.l; 

One Electrad 10 000 ohm tapered volume control. 

K2: 

Two Aerovox resistors, 2 megs., 1 W., R3, R4: 
One Aerovox resistor, 0.1-meg., 1 W.. R5; 

One Aerovtix resisttir. 1 meg., 1 W.. R6 : 

One Electrad resistor, 2.500 ohms. 2 W., R7 ; 
One Electrad resistor. 7,500 ohms, 2 W., R8; 
One Aerovox resistor, 1.100 <ihms. 2 W., R9 ; 

•One 2-gang 36.5 mmf. variable condenser, with 

456 kc. tracking section. Cl, 02; 

One Cornell-Dubilier 0.1-mf. paper cond., C5: 
One Cornell-Dubilier 100 mmf. paper cond., C6; 
•Manufacturer’s name upon retiuest. 


Coil connections for LI and L2. 



TYPEWRITER 



10-OAY 

FREE 

TRIAL 

OFFER 


•RAND NEW 
MODEL No. 5 


REMINGTON PORTABLE 


# A brand new Remin^on for only 10c a day. An 
easy, practical Home 1 yping Course FREE. With it 
anyone qutckiv becomes expert on this machine...the 
most rugged, dependable portable made. Not used or 
rebuilt. Standard 4-row keyboard. Standard width 
carriage.^Margin release on keyboard. Back spacer. 
Automatic ribWn reverse. Every eisential feature of 
big oSice typewriters. Carrying Case FREE. Try it 
for 10 d^s without risking a cent, li you don’t agree 
it is the nnest portable at any price, return it at our 
Expense. Don’t delay. Without obligation, write now* 
Remington Rand Inc.» Dept. 189-2. 205 East 
42nd Street. New York, N.Y. 


CLASSIFIED ADVERTISEMENTS 

Advertisement* In this sertion are Inserted at the 
ro:it of twelve F-ents per word for each insertion— 
name. Initials and address earh count as one word, 
t'adt should arruinpany all classItted advertise¬ 
ments unless Placed hy a rwoynlzeLl advertising 
>iKeri(> No less ihun ton wonls are accepted 
Advertlelns for the March, 19.36. issue should 
be received not later than January 6, 1936. 


A.C. AUTO GENERATORS 


TWENTY PRAfTICAL ANI> LOW-COST CIIANOKS 
convert itiK old Kerieratnrs Into new senerators and motors 
lOO-.^OO Halt capacity, dc or ac current, with 6 to 4ft0 
rnlrs, for radio operation, power. llKlit, or welding. Also 
instructions for reu-indiim armatures. 350 dcAnltlons of 
electrical term*, etc. AM In new, revised hook with sim¬ 
plified instructions and ilhistratiiins. Knilorsed hy thou¬ 
sands. Only $1.00 postpaid. Autoiiower, 414-C S. Iloyne 
Ave.. ChicaKo. 


RADIO 


RADIO ENGINEERING. lUlOADt'ASTING. AVIA- 
tlon and polh-e radio, servicinc;. Marine and Morse Telec- 
raphy taught thorouithly. .\ll esPenses low. Catalog 
free. Dodge's Institute. Tine Street. Valparaiso, Indiana. 


TRADE YOI’R USED TKST EOrirMKNT ON NEW 
latest models Supreme. Trip.ctt. Weston. UC.\ Oscillo¬ 
graph. etc. Liberal allowance, lowest prices. Lyon-Watt 
Ua<li(». Wldilta. Kansas. 


• ri.VDIil UT*Tl.hKU“—2r>c YKAH 36 C'UYSTAL SET: 
Shnriuave ideas: hluepriides. Saniple frve. Laboratories, 
l.’d-Il Lilfcrty. San Francisco. 


i (5" "OFFICIAL 

RADIO 


FREE 

^ IMPORTANT IL¬ 
LUSTRATED 6UY- 
, ING GUIDE FOR 
RADIO EXPERI. 

I MENTERS. SERV¬ 
ICE MEN. AND 
S H O R T-W AVE 

FANS_32 Paqes^ 

I'lva CMlorS'^Pm- 
ftisoly lihiatrated 
ihis itaok mil 
Save You Maneyl 
Packed between the 
covers of this 32-page 
hook Is a tremendous 
array of modern radio 
cimlpment and other 
elect r lea I and scien¬ 
tific merchanili<ie—the 
very material for 
which you have been 
looking—and at hrlces 
which cannot possibly 
be any lower. 

Itadiii »ii<l pat)*. !■>« 
F'rirrd ti»icrrvc<»ico«. aiiinmohiL- r.tditi prUi. rnnit)l<‘t- Cubfir a<ldr<’M 
•'quip'iicTit. ftdrl (InMa-B. th«< Finrpt afiort.wavc pqiMtaoicnt avuilablc. 

cr>-*r.il rrH:<MYf*r-. r;ti|i>i rpplnr-m^iit pnrtp. cte..ctc Name the Item 
—and it's In the book! Thi* >im-«iinc bo- k will I»tinw ymi hnw 

i<« ... You save by buvlnjt at the lowest possible 

prices. Why not start saving nowr Don’t delay! Write to¬ 
day! Seiiil p<ivtcarU nr letter Hnuk bY return runil. It’S free! 

RADIO TRADING COMPANY 

97 Hudson Street, New Votic, N. Y. 





Please Say That You Saw Jt in Radio-(’rakt 
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12 BOOKS TO HELP 
YOU LEARN MORE 


ABOUT 


RADIO 



IHuatnted at the 
right and left 
are two ixMtks in 
the H a cl i o> 
t'raft Library 
Series. 



•yilK HADKi-rRAKT LIimATtV SKRIKS -a most 
‘ complete ai.cl authentic -Jet of Tolunies—treats In- 
iliviihinlly. iiDhorlaiit <livisi«>ris of radio. Kadi iiook 
has been desiMned to give you tile f>ti|)oriunity to learn 
one or mure brandies of radio. The auiliurs of the 
iiooks are well-kiwiwn to everyone. Kach is an expert 
radio man: an autliority on tiie siitiject -each 1.4 thor¬ 
oughly familiar cvlth the held which he represents. 

All Books Uniform 

The volumes in the TlAI>IO-rTt AFT LIRTtAUY 
SKRIKS are all imiform. 6 x f* inches. Kach hook 
contains on an average of .'>0 to 120 I Mud rat ions. The 
hooks are printed on an excelient grade of paper 
which tiuikes the type easy reading. 

Here Are the Series: 


Book No. l 

RADIO SET ANALYZERS 

And How to Use Them_By L. VAN DER MEL 

Book No. 2 

MODERN VACUUM TUBES 

And How They Work By ROBERT HERTZBERG 

Book No. 4 

MODERN RADIO HOOK-UPS 

The Best Radio Circuits_By R. D. WASHBURNE 

Book No. 5 

HOW TO BECOME A RADIO 
SERVICE MAN 

By LOUIS MARTIN 

Book No. 6 

BRINGING ELECTRIC SETS 
UP TO DATE 

By CLIFFORD E. DENTON 

Book No. 7 

RADIO KINKS AND WRINKLES 

For Service Men and Experimenters 
By C. W. PALMER 

Book No. 8 

RADIO QUESTIONS AND ANSWERS 

By R. D. WASHBURNE 
Book No. 9 

AUTOMOBILE RADIO AND SERVICING 

By LOUIS MARTIN 
Book No. 10 

HOME RECORDING AND ALL 
ABOUT IT 

By GEO RGE J. SALIBA 

Book No. II 

POINT-TO-POINT RESISTANCE 
MEASUREMENTS ^ 

By CLIFFORD ^ DENTON 
Book No. 12 

PUBLIC ADDRESS INSTALLATION 
AND SERVICE 

By J. T. BERNSLEY 


BIG DISCOUNT OFFERED 


When Five (5) Books or More 
Are Ordered, Deduct 20% from 
Your Remittance 

-•- 

GERNSBACK publications, INC. 

9S Hudwon Street, New York* N. Y. 

MAIL THIS COUPON TODAY! 


GERNSBACK PUBLICATIONS. INC. 

99 Hudson Street. New York. N. Y. 

I have circled tieliiw tiic iiumher.4 of hooks In the 
IlAmtl-CnAFT I.IUUAUY SKItlKS whhii you are 
to send me, and have deducted 20% for onierlng 
live (5) iiouks or more. 1 have Included my remit¬ 
tance in full, at the price of 50c each, when less 
ttian live books are ordereii. 

The amount of my remittance is. 

(stamps, checks or money orders accepted). Circle 
numbers wante'i; 

1 2 3 4 5 6 7 8 9 10 11 12 


Name 


City . State-- 

All books aro aont pootac* Prepaid 

RC-23a 


: One Cornell-Dubilier .005-inf. paper condenser. 

I C7; 

One Cornell-Dubilier 0.1-mf. paPer condenser. 

I C8; 

Two Aerovox 250 mmf. mica condensers. C9. 
CIO; 

I One Cornell-Dubilier .05-mf, paper condenser, 
Cll; 

One Cornell-Dubilier paper condenser. 0.1-mf.. 

I C12; 

One Aerovox electrolytic condenser. 35 mmf.. 

I C13; 

' One Solar "Little Giant" dual electrolytic con- 
j denser, 8-8 mf., CM, C15; 

One Acratest 25 mhy, H.F. choke. RFC.; 

One National Union or U(7A tyi»e 6F7 tube. VI; 
One National Union or Sylvania type 12A7 tube, 
I V2; 

' Two Acratest 7-pronK si>ckets. for VI and V2 ; 

■ One Acratest 5-in. maitnetio reproducer; 

I One Alloy Transformer midtret low-resistance 
A.C.-D.C. cboke, lOO ohms. Ch.; 

One Blau power cord, with built-in 3l()-ohm 
resistor, RIO; 

One Blan fuse<l plu^; 

Two Hlan tip-jacks (one black and one red. for 
phones) ; 

Hardware (wire, knobs, etc.). 


LATEST RADIO EQUIPMENT 

{Continued from paur 499) 

This book is priced at 50c and can be obtained 
by writing to Raytheon Production Corp. in care 
of this magazine. Ask for No. 918, 

The second book gives a full description of a 
3f» W, P.A. amplifier including the circuit, lay¬ 
out and a complete outline of operating it. 

The amplifier is a high-fidelity unit, particu¬ 
larly adapted for p<‘rmancnt P.A. installations 
where medium <»utput is required. The book 
explains in detail the various steps in con¬ 
structing the unit as well as operating it. This 
includes not only the amplifier itself, but the 
components such as microphone, speakers, 
phono, equipment, etc., which is used with it. 

The Service Man and P.A. man will find this 
little book unusually interesting. 

This l>fK)k can be ubtaine<l by writing to the 
Radolek Co. in care of this magazine. Ask for 
j No. 919. 

NEON OUTPUT INDICATOR 
(920) 

(Globe M(g. Co.) 

Service Men will be interested in this eco¬ 
nomical output meter, which operates on the 
neon lamp princii»aL It is housed in a compact 
case with a panel upon which is placed the 
Ci>ntrol knob and scale, and the terminals. Con¬ 
nection is made directly to the voice coil of the 
speaker. 


PARABOLIC BAFFLE 
(921) 

(Hope Manufacturing Co.) 


This new type of balfie designed for sound 
work of all types utilizes the highly efficient 
parabolic type reflector as its basis form. 

The baffle is made of aluminum and completely 
encloses the dynamic speaker from w'hich the 
sound is projected. The use of this type of 
baffle provides a more efficient sound coverage 
in the desired direction, due to the greater effi¬ 
ciency of reflection produced by the parabolic 
shape of the flare. It also protects the speaker 
unit, since it completely surrounds it. 

This new type of haffie is made to fasten to 
the wall or ceiling or it may be mounted on a 
portable stand so that it can be plact*d in any 
desired position or direction. The'speaker can 
be tilted to any desired angle to produce the 
most effective sound coverage. Two sizes of 
baffles hold 7 or 10 in. speakers. 



The aluminum baffle and Output indicator (920) 
speaker (921) 


lUuliapMds 
SfiedoU^ 

Supplying 
20,000 Service¬ 
men With Every¬ 
thing in Radio 



The New Radolek 193(> Profit 
Guide is NEW! BIGGER! BET¬ 
TER ! The most complete Radio 
Parts Catalog ever published—it’s 
colossal—gigantic—it's the "top”’ 

Never has there been a Radio Pans 
Catalog comparable to this superb 
book. Every page brings you ex¬ 
tra profits. Completely revised— 
right up to the minute, bringing 
you everything in radio—at the 
right prices. Over 160 pages of 
valuable. money-saving ' 'radio- 
buying" information. Over lO.OOt) 
separate Repair Parts—hundreds of new items 
—^a complete, new selection of Radio Re- ; 
ceivers and Amplifiers. Contains the most ( 
complete, exact duplicate, replacement parts 
listings of volume controls, condensers, trans¬ 
formers, vibrators ever compiled. This is 
your book—it’s FREE. Send for IT! 

* « « 

RADOI.EK restrias distribution of the PROF¬ 
IT GUIDE to those aaively and commercial¬ 
ly engaged in the Radio Business. Please en¬ 
close your Business Card or Letter Head. 

MAIL THIS COUPON! 


■ THE RADOLEK CO.i 

I S64 West Randolph Street ChieagOp III, | 

mu FREE the Big New RADOLEK I 

I 
I 


Send me FREE 
PROFIT GUIDE. 


I 

I Name 

I Address . | 

^Lre you a Service Man □ Dealer □ Expm.? qJ 


READ 


AND 


SEND 


CODE 


Leem Easily at Home This Quicker Way 



No experience needed. Beginners read code 
quickly, copy accurately. If already an op, 
speed up your wpm with this amazing improved 
Master Teleplex. Only instrument ever pro¬ 
duced which records your sending in vi.sible 
(lots jiiul diislics (III cl III !(*.<.<(■( I co|i|i«-r —then 

sends buck .Voiir own key work. Fsisoiniiting. fiMil. 
proof—gets results heC!n!.s(' yoU leani liy IMC.VU- 
IN(i IIS well IIS SlCKIXti. Tideple.x has taiigh the 
e«Mle to more students in past few years than all 
other methods eoinhiiied. We furuisU Cuiupietc 
eourse. lend you the 
.\c\v .Slaster Tehqih'X. 
and |H'rs«niaI lustnii-tloii 
with a MO.VKY-HAtTv 
IJFAKA.NTKK. Low 
cost. e;isy ti'rms. \Vrit(» 
t(Hlay for fidder A-2, 
ii<» oldlgntlon. 

TELEPLEX COMPANY 

7G Cortlandt St. 

New York, N. Y. 

MASTER niiniX-*^TheCho{ceofThoseWhoKnow*^ 



Please Say That You Satv It in Radio-CraFt 
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MOTOR DRJVEN 

Craftsman Tools 

CDMPtETE—READY TO RUN 


ELECTRIC HANDY-LATHE 



PRICE 

757 

ShiDDino 
Weight 
10 ibs. 




WITH BUILT-IN MOTOR 

Length of Bed, 15 inches; height to spindle, 2 
inches, is supplied with face plate as well as 
spur center for handling all types of work. This 
lathe is furnishetl with a built-in Induction Mo- | 
tor, mounted on the head-stuck, so that the drive 
wheel acts directly on the three-speed pulley. 
NO BELT REQUIRED. In shifting to the vari¬ 
ous speeds it is only necessary to lift the motor 
with the left hand and slide it forward «ir back 
as desired. A finger-tip switch is located con¬ 
veniently on top of the motor. F'inished in gray 
and green enamel and comes complete with mo¬ 
tor, cord and plug cap, and special wrench. 
Operates on alternating current only, 110 volts, . 
60 cycles. _ 


ELECTRIC GRINDER I 

PRICE 

$349 

Shipping I 

Weight 
4 Ibs. 

Comf‘s supplied 
with 2 genu- j 
ine A 1 o X i t e 
grinding 
wheels, one I 
coarse grind- 
er.end one fine 
grinder- It is 
driven with a 
dependable induction type high speed inner fan j 
cooled motor with the grinding wheels mounted | 
at opposite ends of the motor shaft. This motor 
does not interfere with radio reception, and has 
a heavy ground steel shaft and large bronze 
hearings, having thick felt oil-retaining wash- ' 
ers behind them, constantly lubricating the 
shaft and bearings and provided with oil holes 
for re-oiling. Complete with cord and plug 
cap. Operates on alternating current only, 110 
volts, 60 cycles. 



ELECTRIC SCROLL AND 
. JIG SAW 

I PRICE 

Shipping 
weight 
10 Ibs. 

This is an en¬ 
tirely new type 
of saw. pow¬ 
ered by a fan- 
cooled, induc¬ 
tion motor 
geared direct¬ 
ly to saw 
blade for max¬ 
imum power. 

Blade stroke % Made of channeled steel, has 
12'' throat that handles wf)rk up to 24" long, 
OVj'" round work table, adju.^table hold down 
shoe with guide roller to support and steady saw 
blade. Cord, plug and 1 blade included. Built- 
in motor operates on alternating current only, 
110 volts, 60 cycles. 





Our Old Customers Know That 
Our Merchandise Is Sold on a 
Strict Money-Back Guarantee 

All Shipmenta will he forwarded bv Express 
Collect if not niffieient postage included 
with your order. 

WELLWORTH TRADING CO. 

506 Palmolive Bldt. DepL R. C. 236, Chicago, III. 


BOOK REVIEW 

{Continued from page 503) 
making a living in radio, by Zeh Bouck. 
Published by McGraw-Hill Book Co.. 1935. Size 
6 X 8 V 4 ins. 222 pages. Price, $2.00. 

Here is a book written for the man who wants 
to “get into radio” but doesn’t know just how 
to go about it. It is also directed at those who 
are In and want to better themselves. It is 
written very candidly and will serve to dispel 
some of the false illusions brought about by ad¬ 
vert i.sements of the less reliable radio schixds. 

Both the technical and the non-technical sides 
of the industry are discussed, and it is certain 
that those interested in a radio career will find 
much of benefit in this new volume. 


THEORY OF ALTERNATING CURRENT WAVE¬ 
FORMS by Philip Kemp. Published by Instruments 
Publishing Co.. 1935. Size 8 x 8 % ins. 218 pages. 

This monograph is iiitende«I to present to the 
reader already familiar with alternating current 
theory, the facts relating to non-sinusoidal 
waves. The .«uliject is treated without reference 
to any specific apparatus as far as )>ossible. 

The author states that while some of the ma- 
teriiil inrlude<l is generally available, it is so 
widely scattered that the student would have 
great difficulty in rounvling it up. He has there¬ 
fore compiled this .>study. and included a valuable 
bibliography for those who wish to pursue the 
subject further. 


TELEVISION-THEORY AND PRACTICE, by J. H. 
Reyner, Published by The Sherwood Press, 1935. 
Size 8x9 ins., 198 pages. 

This luKik treats television in its true light, 
that of a science which dot's not hesitate to face 
difficulties and to a.ssess fact»* at their true value. 
As far as possible the subject has been ciin- 
sidertnl from the fir.st principles and an attempt 
has been made to convey fundamental informa¬ 
tion which will be of real value to the student 
of the subject. All of the systems used in 
Amerira and Europe are fully covered by text 
and illustrations. The book is well written by 
one who understands the subject, and it is pro- 
fu.sely illustrated. 


Something NEW! 


I 


WEATHER 

FORECASTER 

AND 

HUMIDITY 

TESTER 

“HYGROSCOPE" 

The Ace of Weather 
Forecasters 



When placed in a well-ventilated room 
or in the fresh air, the HYGROSCOPE 
foretells coming weather conditions from 
eiffht to twenty-four hours in advance. It 
also accurately records outdoor humidity, 
and when placed inside it gives the humid¬ 
ity within the house or room. 


I The HYGROSCOPE is automatic self-adjust¬ 
able, simple Anierican-precision made. It can¬ 
not get out of order at any time. The dial 
I measures 2%”, is enclosed in a 6" round hard- 
.vood case, with either walnut or mahogany fin¬ 
ish. It is attractive for desk or living room. 


I OUTSIDE DIAL FORECASTS WEATHER 

Fair—rain—or changeable is indicated on the 
j outer dial when the HYGROSCOPE is placed 
j in a well-ventilated room or out-of-<loors. If 
indoors, place the instrument near an open 
window. 

INNER DIAL SHOWS THE HUMIDITY 
CONTENT 

The HYGROSCOPE also acts as a hygrometer. 
Numbers oii the inner dial indicate the tlegrec 
of humidity present in the air and in artificially 
heated rooms. 

SEND YOUR ORDER NOW ! Get your HY¬ 
GROSCOPE today. Your remittance in form 
of check or money order accepted. If you soiid 
cash or unused U. S. Postage Stamp.s. be sure 
, to register your letter. Also speci¬ 
fy if you prefer the HYGRO¬ 
SCOPE In Walnut or Mahogany. 

Postpaid 

GRENPARK COMPANY 

Dapt. RC-23e 

99 Hudson St. - New York, N. Y. 
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YOUR OBSOLETE . 

Muna MODEDIIIZED/ 

INTO A TWO METER MASTER « 
ROTARY SELECTIVE SYSTEM * 

WRITE FOR OUR PLAN { ""of YOUR OLD analyzer" 

PRECISION APPARATUS CORP. 

821 EAST NEW YORK AVENUE Mo<iernixation Divition — Dept. C BROOKLYN, NEW YORK 


NEW METAL-TUBE CHASSIS 
SIMPLIFIES "MODERNIZ¬ 
ING" OLD SETS 

(Contintied from page 474) 

pert, and only a few pertinent observations need 
be made. 

The Service Man’s first step in modernization 
is to determine exactly the tyiie of modernization 
he will employ, and, upon this, base his cost 
estimate. Tht^e are several possible variations: 

(1) Complete modernization, usintr the re¬ 
placement chassis (dcsiirncd by Glenn H. Brown¬ 
ing) and speaker, and scrappinir the entire 
“works” of the old set. This is the simplest 
method, and. in many instances it may be the 
most economical. 

(2) Retaining the old speaker only. 

(3) Rctainitif; the entire audio system and 
power supply. 

(4) Retaininpr the power sta^re only, power 
supply and speaker. 

(5) Retaining the power supply only. 

It is not practical to operate the old audio 
system from the replacement power supply. 
While it is designed with a liberal factor of 
safety, this would be impaired with the extra 
lf»ad imposed by the additional tubes. 

COST FACTORS 

Retaining the old speaker only, may not al¬ 
ways effect an cconi>my. for, >vhile a $4.10 item 
(the speaker) is eliminated, a 70-ma.. 30-hy. 
choke may have to be ad<Ied. plus a scrie.s resis¬ 
tor capable of carrying the same current, and 
of a value to luring the resistance of the com¬ 
bination which is substituted for the speaker 
field, to 1,800 ohms. Also, a special impe<lance- 
matching transformer will he necessary in many 
instances. 

Where it seems preferable to retain the power 
supply, speaker and pouter stage, the above 
arrangement pan he used only if the power 
stage is a pentotle. The output of the <Iiode 
detector is not sufficient to swing a class A 
power stage—for instance, two 45s in push-pull. 
In the case of the class A power stage, the 
2A5 or 42 should be userl in the replacement 
chassis as a class A amplifier by connecting the 
screen-grid to the plate. The output impedance 
then approxiniates that of a 27. and can be 
coupled through any transformer having the 
correct impedance—approximalely 7,000 ohms. 

In retaining the old power supply only, the 
speaker fieb! must, of course, be included in the 
plate current circuit, in series with or by sub¬ 
stitution for ]>art or all of the original choke 
system. 

General Motors model 120 Highboy. A 
typical example of bringing a fine old receiver 
up-to-date is found in the m<Klernization of the 
General Motors model 120 highboy. In this set, 
the original reiiroducer was retained. The 
chassis and speaker are first removcii, follow'ed 
with the chassis shelf which is fastened with 4 
wood screws to side cleats. The original jianet 
held to the cabinet with woisiscrews. is also 
taken out. to be replaced with a ply or solid 
wood panel cut to fit. This panel is drilled to 
accommodate the replacement chassis and Is 
mounted on the chassis by means of the manual- 
automatic volume control switch and the I.F. 
sensitivity-volume control. The main volume 
control and ofT-on switch are mounted. The 
escutcheon is fastened to the panel with the 
nuts and bolts provide<l for this purpose. After 
the holts are tightened (and the pointer 


mounted), the dial card, which was previously 
punched (using the escutcheon as a template), 
is slipped over the projecting bolts and secureil 
with the 3 extra bolts. Due to the large open¬ 
ing in the shelf, strips were built on to accom¬ 
modate the replacement chas.sis. No cushioning 
was found necessary in this installation. 

The reproducer plug in the original instal¬ 
lation fits the replacement chassis. It was only 
necessary to disconnect the center tap of the 
speaker field in the speaker cable before replac¬ 
ing the loudspeaker. 

Majestic Model 91. This receiver, manufac¬ 
tured in 1028 and 1029, presents an excellent 
example of what can be done in the way of 
salvaging a consulerable portion of the original 
installation. Both the reproducer and the power- 
pack were retained, with the following electrical 
alterations to adapt them to the replacement 
chassis: As the output transformer on the 
original receiver is integral with the tuning 
chassis, a new transformer was provieled, hav¬ 
ing primary and secondary impedances of 8,000 
and 4 ohms, respectively. The high plate voltage 
is fed to the replacement chassis through a 
1.200-ohm, 5-W. resistor (from the red lead). 
A bleeder resistor of 7,000 ohms, 6-W. rating, is 
connected between the original Majestic R.F. 
tube high-voltage tap (yellow), and ground, to 
supply field excitation for the speaker. The 
center-tap filament winding is not employed, anil 
the higher current winding, with the 2 blue 
leads, supplies current to the heaters. 

MODERNIZATION WITH METAL TUBES 

Many potential customers for modernization 
jobs may request the use of metal tubes as a 
result of the publicity which has been accorded 
this development. The engineering that has 
gone into design of the replacement chassis is 
such as to anticipate any reasonable changes in 
tube structure, and such features as the metal 
tubes may have to offer can be taken full advan¬ 
tages of in this receiver. 

The diagram of the replacement chassis with 
metal tubes is shown in Fig. C. Theoretically 
there has been no change in the circuit. It 
has been merely necessary to substitute 2 tubes 
for the 2A6 or 75, performing exactly the same 
fufictions as were effected by the dual-purpose 
tube. 


This article ha.s been prepared from data 
supplied by courtesy of Tobe Deutschmann 
Corp. 
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NEW Sets 
for OLD! 

AT Vs THE COST 


A sensational new idea now makes it ' 
possible for you to own a custom built 
radio at a fraction of the cost of a fac¬ 
tory built model of equal performance! 
Why discard your present radio when the , 
cabinet and much of the equipment can 
be utilized in an up-to-the>minute circuit ' 
which brings you superlative world-wide i 
all-wave reception? Other features in- | 
elude: automatic volume control, highest / 
sensitivity and selectivity, etc. Your own radio | 
serviceman Is undoubtedly a Tobe Modernization i 

Engineer. Tear out this ad and ask him about it. 
You’D be amazed when he gives you a price for ^ 

modernizing your receiver. If he cannot—writs 
for name of the nearest Tobe Modernization En- > 
gineer. | 

SERVICEMEN! DEALERS! 

If you have not already done so. get a copy of 
Zeh Bouck’s book on this new phase of radio Serv- 1 

icing. Nearly lOOO servicemen have already en- i 

tered this fleid. Write today for Book and Free 
Merchandising Plan and Sales Promotion Kit. > 


Tobe Deutschmann Corp., Dept C 26 
Canton, Massachusetts 

1 am a n rustoiner D serviceman | 

□ Send me name of iie.-irest Tul>e Mo<lernizatiun i 
Fiicinoer. I own a 10. .rrceiver. » 

n I pnrliise '2.V for Zeli Uouck's Hook ami Tree • 
Sales I’ruiitolion Kii. I 

Aihireas . I 

City... State__ | 

HG-36 

5-TUBE RECEIVER 


The circuit of the Browning 35 chassis revised for metal tubes as explained above. 




mp.. wrrrn Rrtd 

infifivr. rrciifier Wtil po)»er 


A Paverful. eustom 

recit.rr that »i._ 

prod lire eniirmou* volume on fureicn 
M:iT{uris under kouu cunditionii. t 
6D6aJ<;o-76-4Z-84 iube» m T«.n*d RP 

detectur pnw<Yfill 2 dtAte mtdio iit.. . ,- 

xupply. Hultt-m dynumk ntieoker. Special BAUDSPRBAO 
uirplaite type illuminjited dial. Sotd on money back puaranter. 

KIT of parts, with 8 cotln for 10*200 meterti and simple Ce A AC 
lilatrurtlona. l«-w tuhea. Ilf coila and cabinet , . -PX***^** 

Itlack shrivel Itnished cabiiiei ... 2.50 

5 Arciurus lulies ... 2.S5 

SPECIAL; Oimpleie kit, rahinel. Arciurua tubes atidCe D AC 

H ruil* for I0.21>U meters. 

Labor for wirinS nod testiiiK. extra. 2.00 

}lri’i:irir.'ivl hand roils, extra. 1.45 

NOTES If metal tubes are desired (tiK7-OJ7'6C.'i*OFO.H4) add 
Sl.fiO to itiW pfiee 

EILEN RADIO LABORATORIES 

Htfk Grade Shorl Wave Equipment, 13$ Uberly Si.. New York, N Y. 
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WITH GERN5BACK OFFICIAL RADIO SERVICE MANUALS 



L 


SET SERVICING 

Service information 
found in the Manuals 
covers all types of 
radio receivers. The 
material is extremely 
valuable to Dealers 
and Service Men. On 
many dlaj^rams ap 
pear voltajre readings 
of tubes, socket con¬ 
nections. transform¬ 
er data, alignment de- 
tails„ and other serv¬ 
ice notes. 

PUBLIC ADDRESS 
The papjes on I'.A. In 
stallation will bt- 
helpful to S e r V icc 
Men and P.A. special¬ 
ists. Such prominent 
features as class A 
and B amplifiers — 
smp:le and dual chan> 
nel systems — attenu - 
ators, and mixers — 
superpower stages — 
preamplifiers and oth¬ 
er commercial devices 
for P.A. work are in¬ 
cluded- 

ALL WAVE 
RECEIVERS 
Information relative to 
short-wave receivers have 
found their way into the 
Manuals. I'or these 
standard manufacturod 
sets, wherever possihle. 
i-Dniplc-te aliiiriiinjr details 
for all wave bands are 
(iii-lude«i in a<lilitinn t« 
the service material listed 
for other .sets. 

AUTO-RADIO 
RECEIVERS 
All available st*rvice In¬ 
formation on new auto- 
radKi sets has bi<t‘n in¬ 
cluded. l-'Rim this data 
alone Service Men could 
derive sufficient know! 
edice to venture in a 
specialty field—that of 
serviciruf only a ut o - 
radios. 


Just BH we say—“Be prepared to meet all radio servicingr emergencies with the f>ernsback Official Radio 
Service Manuals.** You never know when a service job reouires that “extra*' special attention. It 
might mean the difference between doing the job or losing it. You're safe if you have on hand the 
GERNSBACK MANUALS -either for regular service work or for servicing auto-radios. Get your 
copy today! 

No other radio book is comparable to the new 1935 OFFICIAL RADIO SERVICE MANUAL. In con¬ 
tents, in style of printing, in grade of paper, in illustrations, there has never been published such a 
comprehensive volume. 

This Manual contains over a thousand pages—Vet it is only I M inches thick because it is printed on a 
special Bible stuck which is an exceptionally g<K>d stock, yet one of the thinnest and most dui-ab!e 
papers. This 1935 Manual is the most authentic and elaborate service guide ever used in the radio 
industry. 

f/.V o/ r/fo 3iat$tiai 


Over 1.000 pages full of diagrams and essential 
information of manufactured receivers only data 
of real use in servicing is included. This new 
Manual is really portable since it is ex¬ 
tremely thin and light as well. • Volume V 
continues where the preceding manual left off. 
• Many circuits of old sets are included. • 
Service Men know every .set has certain weaJ< 
points which are really the cause of trouble. 
Wherever the information could be obtained, these 
weaknesses with their cures are print^l right 
with the circuits. This is an entirely new and 
valuable addition to the Manual. • All the latest 
receivers are included—all-wave sets, short-wave 
sets, auto-radio sets, midget and cigar-box sets, 
etc.’ as well as P.A. Amplifiers and equipment. 


and commercial servicing instruments. • The 
cumulative index is even more complete than be¬ 
fore; including cross-references to sets sold under 
different names and type numbers. • Volume V 
includes resistance data: socket layouts ; LK. data ; 
and v<j<tage data. • Tube data on latest tub<‘s. 
• Free question and answer service- as included 
in our last three manuals. 

OVER 1000 PAGES 

Otypr SiiuMtratiwnH 

Sise X 12 '—onitf #'/i" ihh-li 

i»OM4»ieai ieaiherpit4» 


Which of These 

GERNSBACK RADIO 
SERVICE MANUALS 

Do Yon Need to 
Complete Your hiles/ 

1934 OfTicia! Radio Service Manual 
Over 400 Pages. 0x12 Inches. 
Over 2,000 Illustrations 
Flexible, Looseleaf. Leatherette Cover 
List Price $3.50 


—/or thi* real anta^raflio servicing 
yoti can"! find a better book! 

The 1935 Official Auto-Radio 
Service Manual 


1933 Official Radio Service Manual 
Over TOO Pages. 9x1*2 Inches, 
Over 2,000 Illu.st rat ions. 
Flexible, Looseleaf. Leatherette Cover 
List Price $5.00 

1932 Official Radio Service Manual 
Over 1.000 Pages, 9x12 Inches, 
Over 2,000 Illustrations 
Flexible, Looseleaf. Leatherette Cover 
List Price $5.00 

1931 Official Radio Service Manual 
650 Pages (Including Supplements) 
9x12 Inches 

Over l.riOO Illustrations 
Flexible, I.oosclcaf. Leatherette Cover 
List Price $4,50 
(Including Supplements) 

1933 Official Auto-Radio Service 
Manual 
(Volume I) 

Over 200 Pages. 0.vl2 Inches. 
Over .500 Illustrations. 
Flexible, Looseleaf. Leatherette Cover 
List P*rice $2.50 


Kvery radio man In any «ay with the 

liMMiiltiu Huto-radio nei ib u <-<J|)y of Uie new 

OKKH'I.M. .Xl TO-lt \I)I<> SKUVICK M.X.WAI.. It 
(■(MitaltH only uui(>-railii> .serTbe "dupe.” 

tiEUE AHE nn.Ni.nuns of toe 1935 

if TO~R iOIO SERI ICE MAM AL 

■240 cnmii,-.! viitlt dbir^rni*. irum-ri.il mill ..tlirr «* 

•.■iilL.1 <).»<» TMiiiirfid fur I.rriiw r wrMriti* uf iiru uiit..-Tmii.i 
Ii.i liided are «ii..KrKiii* »{ m-ih Mtm-h ni'iH'itrr.i ilurinK IM4. and 
wltt.'li werr not itirluiled iri (lie niii’pleiii.'nt to the lifaf ediilun. 

< i.rlu'iiiaiie dialcri.Niji. rhii»»ii» luyutita. \iilinKe Ubulnlion* 

and PH-rstelnx iimir.ictitma are fi.r iiri.i-firally all 

••l'inl.*r ride” tulw •>iiibuln are alia, iiirludetl l«. farUit*t<- tl*r Jol> of 
ixTv ti'iiiK die pf-tp. 

Ill•tnlellul.a are im liKlt-d »i«h n.ntiy aei* tellinc li.>« to Miri>rrM 
•lublK.rii raen .if ieniti.iii iiit.Tfer.ar**. 1 bi» imlii.lea tlir ii.-wc*l 
'■miPlirriwtrlme” mid «b.a tu do <*be». interfrr.-rKV m eti- 

C.iiiitired *itb ihU lyp. <-f •el- • . . , 

n.-fuii* on lain Ir. make Iriol.ULiilona in "turret-lop rara are inrlii.ieil. 
The dit'ereni mril.oda u*e<l by r.,r inakera and wt inaimfa.-liireri 
are liMi-d alth the i,idivitbl.il elrrtijfa anil •rTMi e Uifurniuilun. ^ 

Tbr iri.lei roiitains tlie liatn.K c.f arta which were puhliab.ti in the 
firat clition. aa wall a* the acta wlilrli aPlH-ar in the new volunie. 
Tbia liilnniiatloii b*l|>" the H r Man f«* locatr lb.- clr. ull and de- 
taila for .my rrcriM-r that b.ia brrti ti.jt.lr. 

Thr iHHik ia iH.iind in n Imndy. tb-Kil.lc Iratlirrritr curr. To hr 
anfc tbi- liaf'-H .ir«' atiir.lv. to witb-t.ntd C'*ii"iinit Mar. (lie 

.111 .» M>r. i,| ■ ato. k. Tl.i« n a \ rrV ,i,ir»bb>. btit 

•|'h.- l.i.ok prmfnl on ll.U lMi|K-r can be eaaily loll.'d to 
|>ut k>-l or •lipiatl 111 tJir a.■r^ U-f kit. 



I pai-iT. 


240 Pages 

Over 500 
Illustrations 
Size 9 X 12" 

Flexible, Looseleaf 
Leatherette Oover 

$ 2.50 


MAIL COUPON TODAY FOR ANY MANUAL! 


: (.KRNSBACK rllBI.ICATIONS, Inc. 
* 99 Hudson Street, New York. N. Y. 


UC-2:t6 


Knclo.sed you will find my remittance of $ . for ■ 

I which pleiise .<cn<l me promptly, POSTPAID, the OFFICIAL | 
I IIAUIO SERVICE MANUAL indicated. . 


n 1935 Edition 'JT 
n 1934 Edition ''u 

□ 1933 Edition 

□ 1932 Kilition 't/ 

□ 1931 Edition f\i 


AITTO-RADIO MANUALS 

□ 1935 Kdititm $2.50 

□ 1933 F.(lition 52.50 


57.00 
S3.50 
$5.00 
$5.00 

$4.50 (Including Supplements) 


I Name 


GERNSBACK PUBLICATIONS, Inc. 


I City . State 

B (Sfiiil remlftanoe by ihpfk. inonev or.IrT. or rocister loiter if It contains cash. 
■ tiirmirv fir nnu'crl I". S PostaKo .stitmp<;. I 


99 Hudson Street 

New York, N. Y. k ■ ■ i 



OVERSEAS READERS! 

These books can be obtained from the following houses: 

1 GREAT BRITAIN 

1 Gorringe’s. 9a. Green Street. Lei- 
I cester Square, London. England 

FRANCE 

Editions Radio. 42 Rue Jacob. 
Paris 

AUSTRALIA 

McGill’s 183.195. 216 Elizabeth 
St.. Melbourne, C. t 
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SIX TUnillG RAIIGES 

4'/2 2^2.400 mETERS 

FULL SCOPE 
HIGH FIDELITY 

PUSH BUTTOnTUniHG 

ROBOT ERR 

a/u/ Scored of Ot^ei. 
'^^eatwled for. 

-50 

with New 
GIANT 
THEATRE- 
SONIC 


30 

FREE Trial! 


No midiHeincn's profits to 
luiy at wholesale price, 
I^ahoratories . . . savinu 


SPEAKER 


O XCE again Midwest demonstrates 
its leadership hy offering the 
world's most powerful Super De Luxe 
18-MK I \L Tiihc 6-Tuning Range radio. It 
is a master acliicvcmcnt . . . today’s most hlgldy 
perfected, precisely Iniilt, laboratory adjusted set. 
It is a radio musical instrument that will thrill you 
with its marvelous super performance. glorious 
new acousti-toiic. . .crystal-clear "concert ” realism 
. ,.and magniliccnt foreign reception. Belorc you 
V buy any radio, write for 
I*' R E E 40-page 1936 ca talog. 
J>carn about the successful 
i^ll<lwesl Laboratory - To - 
You policy that saves you 
30% to 50^0 • that gives 
Vou 30 da vs FREE trial. 


Si.-nd for FREE 40.pafrc 

four-color catalog. It 

r pictures tlic complete 
ine of beautiful 19.^6 
Midwest Acousti-Tonc 
V.Spread consoles...and 
chassis...in actual colors.^ 


pay. You 
direct from 
50% to 50%. 

You can ortler ;sour 1936 AUtlwcst radio from 
the new 40-page catalog with as much certainty of 
satisfaction as it yon ucrc to Come yourself to oiir 
great lalK>ratorles. You save 30% to . you get 

30 days tree trial . as little as $5.00 down puts 
a Midwest ratiio in your home. You are triply 
protected with a One-Year Guarantee. Foreign 
Reception (Guarantee and A\onc> -BacU Guarantee. 

GUARANTEED FOREIGN RECEPTION 

This super radio will out-perform $200 and $300 
sets on a side by side test. It is so powerful, so 
amazingly selective, so ilelicatclv sensitive that it 
brings in <lislaiit Inreign stations with full loiul 
sj>caKcr volume, on channels adjacent to jTowerful 
locals. The 18 tubes permit ol advanced circuits, 
make it possible to use the trcmcndotis reserve 
power, and t<> c.xcrt the sustained maximum output 
of the powerful new tubes. 

80 SENSATIONAL ADVANCEMENTS 

Scores of marvelous Midwest features, manv of 
them c.vcluslvc, explain Alidwest glorious tone 
realism, super performance and thrilling world-wide 
6‘l»and reception. They prnvc wliy nationally 
known orchestra leaders like Frctl Waring, 

George Olsen, Jack Denny, etc., use a Abdwest in 
preference to more costly makes. Pages 12 to 21 
in I*'REE catalog illustrate the new Midlest fea¬ 
tures. Study them before you make up your mind. 

ACOUSTUTONE V-SPREAD DESIGN 

The V-Froiit Dispersing Vanes established a new 
radio style ovcrniglit. Hicy spread the beautiful 
lacc-worU of the "lilghs ' throughout the room in a 
scientific manner. . directing the High Fidelity waves 
iiniformlv to the car. Now, gel complete range of for crystal-clear, 
audildc fre<|uciicics from 30 to 16,000 cycles.. ceptioV from 

all over (he world. 


Push Button Tuning 

Simply pushing Silencer Button 
silences set between stations. 
Beautiful tuning lights auto¬ 
matically indicate when station is 
properly tuned. Kelc.ise btitton... 
an<l station conics in perfectly. 
I*ressing Station I'inder Button 
(.■^l it! west's e.vciusivc ROBOT 
EAK) automatically determines 
proper dial position for bring¬ 
ing in c.stremely weak stations. 

O- 

Ted Woems Enthuses Over 
Crystal-Clear World Reception 

Dearborn^ Alieh .—After com¬ 
paring many radios, I can truth- 
hilly say my Ali<bvcst out-per¬ 
forms ot her sets cost¬ 
ing almost twice as 
much. Only tlic 
new .'^lidwcst could 
satisfy my desire 


achieving glorious iicwacousti-lonc 
, . . assuring litc-likc crystal-clear 
reception . . . "concert ' realism. 

SIX TUNING RANGES 

This exclusive engineering triumph (U. S. Patent No. 96750) 
puts Atidwest radioyears ahead of ordinary sets and makes them 
the "World s Greatest Radio Values." Now, it Is easy to make 
the nations ol the worlti parade before you. You can switch 
instantly from American programs to Canadian, police, amateur, 
commercial, "secret." exiierimcntal, airplane and ship broa<l- 
casts ... to the finest and most fascinating programs trorn 
Europe, Asia, Australia, South America . . . 12,000 miles away. 


Ted H'eentj. 


MIDWEST RADIO CORPORATION 
Dept. 12H, Cincinnati, Ohio 

Without obli{!>tion on my pari, tend me your new 
1-REE cataloc. complete deiailt of your liberal 
}0-day FREE trial offer, and FREE Miniature 
Rotating 18-tuhc Dial. Thit it NOT an order. 
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CINCINNATI. OHIO U.S.A. 


Established 1920 Cable Address MIRACO All Codes | 
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Town. ... State .. 
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SHORT-WAVE RECEPTION 

IS POSITIVELY BETTER WITH 

G-E's NEW V-DOUBLET ANTENNA 



Name. 


Every owner of an all-wave re¬ 
ceiver wants his set to perform at 
maximum efficiency. He wants uni¬ 
formly good reception — a mini¬ 
mum of noise. All this depends to 
a large degree on the type of an¬ 
tenna system used. 

The new G-E V-Doublet All-wave 
Antenna System approaches the 
ideal more closely than any here¬ 
tofore available. 


Notice the unique construc¬ 

tion. The provides an efficient 
transfer of energy from the an¬ 
tenna to the lead-in (transmission 
line). A special transformer, in 
turn, provides an efficient transfer 
of energy from the lead-in to the 
receiver and at the same time bal¬ 
ances out interference picked up 
by the lead-in. 

Below 55 meters, the antenna oper¬ 
ates as a V-Doublet and above 55 
meters, it is automatically changed 
to a standard antenna by the spe¬ 
cial coupling transformer. There¬ 
fore man-made interference is min¬ 
imized, giving clear short-wave 
reception and, without switching, 
excellent reception of standard 
broadcasts as well. 


Simple to install—requires only 2 
points of suspension over a 50-foot 
span. Not unsightly in appearance 
when installed. Any length lead- 
in of loo feet or over may be used. 
This new exclusively General Elec¬ 
tric Antenna System is exactly 
what every all-wave radio owner 
has been wanting. Mail the coupon, 
for complete details. 


Price of antenna kit $5.95. 






.State. 


General Electric Company, 

Merchandise Department, 

Bridgeport, Conn, Attention: Sales Promotion Section 

I am interested in the New C-E All-wave Antenna System. 
Without obligation on my part, 1 would like to have you send 
me details regarding it. 


Street address. 


GENERAL^ ELECTRIC 



The Original Metal-tube Radio 

MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 


















